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LAKE TWELVE

INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Project Overview

Lake Twelve is a small, shallow lake located about one mile
northeast of the City of Black Diamond in southeastern King
County. Lake Twelve has historically supported growth of a
variety of aquatic plant species. However, in recent years lake
residents have reported increasing surface coverage by rooted
macrophytes (vascular aquatic plants) that greatly impede
usage of the waters. In particular, the invasive, non-native
weed, Eurasian watermilfoil, Myriophyllum spicatum, has been
documented in the lake since the mid-1970's, and is presently
a dominant submersed member of the macrophyte community.
In addition, dense stands of white and pink water lily
(Nymphaea odorata, Nymphaea spp.), and to a lesser degree,
watershield (Brasenia shreberi) and yellow waterlily (Nuphar
sp.), choke much of the nearshore waters.

In order to effectively deal with nuisance macrophyte growth.
in the lake, King County Surface Water Management applied
for and received a grant from the Washington Department of
Ecology to complete an Integrated Aquatic Plant Management
Plan (IAPMP) for Lake Twelve. The Lake Twelve IAPMP
project also required completion of a aquatic plant survey,
including bathymetric measurements, during the summer of
1994 to document current macrophyte conditions in the lake.
Development of this management plan is a result of
recommendations contained in the recent Lake Twelve Phase I
Study Report (Envirovision, 1994). Specifically, the Phase I
study recommended as an in-lake restoration measure the
development of an Integrated Aquatic Plant Management Plan
(IAPMP) for control of macrophytes.

The purpose of this Plan is to develop an implementation
strategy for control of nuisance Eurasian watermilfoil and
waterlilies to protect beneficial uses of Lake Twelve. The plan
was crafted with the guidance of a Steering Committee
composed of individuals representing the community, County
and State agencies, and the consultant team. The Integrated
Agquatic Plant Management Plan for Lake Twelve is part of a
holistic lake management program designed to enhance and
protect both the waterbody and watershed.

1 WATER Environmental Services, inc.
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INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Problem Statement For Lake Twelve
Step A

Site Description Lake Twelve is a small, shallow lake (42 acre; ave. depth=10 feet;
max. depth=28 ft}, located about one mile northeast of the City of
Black Diamond in southeastern King County (Figure A-1). The
shallow east end of the lake drains into a mature, 98 acre wetland
(King County Wetland Inventory LCR91/92) that discharges into
a small tributary of the Cedar River. While most of the 398 acre
forested /wetland watershed is undeveloped, approximately 3/4
of the lake shoreline consists of residential lots.

Figure A-1. Site map of Lake Twelve (adapted from Envirovision,
1994).

A-1 WATER Environmental Services, Inc.




Lake Twelve IAPMP

Aquatic Plant Species
of Concemn

Water Uses Limited by
Aquatic Plants

Lake Twelve has historically supported growth of a variety of
aquatic plant species (Bortleson et al, 1976; METRO 1978, 1979,
1980). However, in recent years lake residents have reported
increasing surface coverage by rooted macrophytes (vascular
aquatic plants) that greatly impede usage of the waters. This
observation is supported by results of a recent survey showing
aquatic plants colonizing much of the lake littoral out to depths in
excess of 4 meters. In particular, the invasive, non-native weed,
Eurasian watermilfoil, Myriophylium spicatum, has been
documented in the lake since the mid-1970's, and is presently a
dominant submersed member of the macrophyte community.” A
summer, 1994 survey confirmed milfoil beds occupying an
estimated area of 24 acres at water depths between 1 and 4
meters (See Steps F,G). This rooted, non-native species is
notorious for its aggressive growth potential, and is listed as a
noxious plant in the State of Washington. In addition, dense
stands of white and pink water lily (Nymphaea odorata,
Nymphaea spp.), and to a lesser degree, watershield (Brasenia
shreberi) and yellow waterlily (Nuphar sp.), choke much of the
nearshore waters. The Nymphaea species found in Lake Twelve
are also not native-to Western Washington. The 1994 survey
showed waterlily/ watershield beds occurring in shallow areas
between shoreline and 3.25 m, an area of approximately 23 acres.
It is important to note that the milfoil and waterlily zones are not
mutually exclusive, but do overlap at depths between 1-3 m.

Boating, swimming, fishing, aesthetic enjoyment, and aquatic

habitat have been severely impacted by dense aquatic plant beds.
In particular, boating access via the public launch at the
southeastern end of the lake becomes increasingly difficult as the
growth season progresses. Often by late spring, private dock
areas in the lake are completely inundated by surfacing
macrophytes. By late summer when plants are tallest and
densest, only a narrow lane of passage exists out to open water at
the public boat launch (Figure A-2). Also, as swimming occurs off
most of the developed shoreline, local residents are especially
concerned about the safety of children recreating along the lake
perimeter. In addition, the quality of Lake Twelve's fishery has
deteriorated over the last few decades. As part of the final EIS
for mining operations, a baseline study in 1983 by the University
of Washington School of Fisheries revealed the presence of an
overpopulation of smaller, stunted fish (Welch et. a., 1983). This
condition was attributed to probable disruptions in predator-prey
dynamics caused by dense macrophyte stands. The Lake Twelve
system includes an extensive, high quality wetland that is utilized
by a number of resident and migrant waterfowl. While this offers
lake residents valuable wildlife viewing opportunities, the visual
experience is unfortunately diminished by the presence of dense,
unsightly weed mats in the lake.

A-2 WATER Environmental Services, Inc.
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Most importantly, with the frequent occurrence of mild winters in
ks 2 » . : \
the Pacific Northwest, extensive and pervasive growth of aquatic

plants in Lake Twelve is becoming a year-round problem.

Figure A-2. Photograph ol Lake Twelve macrophyte beds taken
from the state boat launch during July, 1994, :

A-3 WATER Envirommental Services, Inc.







LAKE TWELVE

INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Aquatic Plant Management Goals

Step B

Extension of Phase | Goals

Specific IAPMP Objeclives

Aquatic plant management goals were established for Lake
Twelve with the purpose of maximizing beneficial uses of the
water body, preserving ecological functions, and minimizing
aquatic plant control expenses. The aquatic plant management

goals are consistent with those primary lake management goals
formulated in the Phase I Study (Envirovision, 1994), which were:

. to maintain long-term water quality of the lake
. to maintain aesthetic character
. to control nuisance plants and provide long-term aquatic

plant protection for beneficial species.

Specifically, Lake Twelve Aquatic Plant Management Objectives
are: ~

. to enhance water quality and beneficial uses of the lake by
utilizing selective plant management techniques to control
nuisance plant species in an environmentally sensitive and
cost-effective manner

o to aggressively remove Eurasian watermilfoil
(Myriophyllum spicatum) populations from all known
locations in the lake '

. to keep priority areas, the boat launch and shoreline
residential areas, clear of plants for boating and
swimming safety reasons

. to maintain sufficient lake habitat for fish and wildlife

. to preserve the high quality wetland adjacent to the east
end of the lake

. to reduce overall management program costs by utilizing
volunteer effort, where possible

. to complement concurrent watershed management program
activities

B-1 WATER Environmental Services, Inc.
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INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Public involvement
Step C

Steering Committee Formed

Workshops Conducted

From project start-up, the lake community as well as those with
an interest in management of this lake were encouraged to actively
participate in the planning process. The plan itself was crafted by
King County Surface Water Management and the consultant team
in conjunction with a steering committee composed of individuals
representing the lake community and King County. Fran Solomon
(King County SWM) served as project manager. Consultant team
members were Maribeth Gibbons of WATER Environmental
Services, Inc. and Harry Gibbons KCM, Inc. The Lake Twelve
Integrated Aquatic Plant Management Plan (IAPMP) Steering
Committee consisted of the following members:

Esko Cate (Lake Twelve Association)

Dick Hansen {Lake Twelve Association)
Carolyn/Dave Carter {(Lake Twelve Association)
Bill Kombol (Palmer Coking Coal Co.)

Throughout plan development, input and review by the committee
were essential to insure creation of a unique planning document
that reflected community support. In addition to maintaining
frequent written and phone contact with each other, the
Committee formally met four times during the course of the
project: May 9, June 27, September 28, November 22, 1994.
Committee members also kept the larger community informed as
to the status of the emerging plan by holding informal meetings
and publishing newsletters.

As part of the Lake Twelve JAPMP Project, two public
workshops were conducted by the Steering Committee/King
County SWM/Consultant project team to update the community
and other interested groups on project results. The first
workshop, held on October 13, 1994, presented results of the
1994 aquatic plant/bathymetric survey with discussion of control
implications. The second workshop, held on November 29, 1994,
reviewed the entire draft plan, including presentation of potential
treatment scenarios with the purpose of helping the community to
select a preferred integrated treatment option. Following these
formal workshops, additional meetings and communications were
conducted by the Steering Committee with individual tribal
groups, agencies and citizens regarding plan specifics. Steering
committee meeting notes and Workshop notices are contained in
Appendix A.

c-1 WATER Environmental Services, Inc.
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INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Waterbody/Watershed Features

Step D

Physical Features

Hydrologic Features

The Lake Twelve watershed and lake water quality were
characterized during 1991-1993 in a Phase I study funded by the
Washington State Department of Ecology (Envirovision, 1994;
Welch et al., 1993). Other sources of background data on Lake -
Twelve include: Environmental Impact Statement evaluations
(U S Department of Interior, 1987), aquatic plant investigations
(Metro, 1978, 1979, 1980}, studies and surveys (Smayda, 1988,
(Bortleson et. al.,, 1976), and King County wetland surveys. The
following is a brief summary of pertinent information on the Lake
Twelve watershed condensed from the above-mentioned sources.
The reader is referred to these documents for more specific data.

Lake Twelve is a small (42 acre), shallow lake situated in the
Cedar River basin in southeastern King County one mile northeast
of the City of Black Diamond. The lake has an average depth of
10 feet (ft) or 3.05 meters (m), a reported maximum depth of 28 ft
(8.5 m), and volume of 598 x 10 cubic meters (m3). ~The small
Lake Twelve watershed (398 acre) is largely undeveloped (Figure
D-1), with 74 residential properties concentrated around the
shoreline proper. Forestland and bog-type wetland comprise 86%
of the total watershed, while lake and shoreline make up about
11%, and 3% of the watershed consists of the John Henry mining
noise berm (owned by the Pacific Coast Coal Company). The
Lake Twelve wetland (136 acres, including 43 acres open water) is
a significant system, supporting five different vegetative classes,
and is currently being considered for reclassification as a Class
1(c) wetland (Envirovision, 1994).

Lake Twelve does not exhibit one significant, controllable inlet or
outlet, as water flows both into and out of the lake through more
diffuse avenues. In particular, water exits the lake through the
large wetland as well as a channel draining the wetland along the
eastern shore. This small outflow stream is the headwaters of
Rock Creek, an extremely valuable salmonid-bearing system that
eventually discharges into the Cedar River. The Phase I Study's
hydrologic budget revealed approximately 86% of water inputs
occurring by ungauged inflow and surface drainage along the north
shore, while 85% of the total outflow was through discharge to the
wetland. There is also evidence that during drier summer months,
inflow to the lake may occur through groundwater discharge or
from the wetland. Lake Twelve has a moderately low flushing
rate, estimated to be 2.5 times/year.

D-1 WATER Environmental Services, Inc.
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Trophic Characteristics

Figure 1-2 Landuse in the Lake 12 & Wetland LCR~$1/92 Subcatchments
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Figure D-1. Lake Twelve watershed (adapted from Envirovision,
1994).

Trophic state indicators developed for Lake Twelve as part of the
Phase I study suggested good water quality and clarity.
Concentrations of total and soluble phosphorus and nitrogen,
nutrients essential for algal growth, were found to be low. During
the Phase I study, average summertime chlorophyll a
concentrations, a measure of algal growth, were moderate, as well.
Algal blooms have been reported in past years, but do not appear
to be an ongoing annual event in Lake Twelve.

D-2 WATER Environmental Services, inc.
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Biological Cornmunity

Sediment Characteristics

A baseline fishery assessment of Lake Twelve conducted in 1983
revealed a predominantly warm-water fishery, composed mostly
of brown bulthead, pumpkinseed, and to a lesser extent, yellow
perch (see citation in Welch et. al., 1993). The lake also supports
an annually stocked rainbow trout fishery managed by
Washington Department of Fish and Wildlife (WDFW) which
receives heavy angling pressure in the early season. The Phase I
study showed that the zooplankton (microscopic invertebrate)
community of Lake Twelve supported large-bodied crustaceans,
including Daphnia sp., an important algal grazer, and planktivore
food source. At the same time, the phytoplankton community
was composed primarily of Chrysophytes (yellow-greens and
diatoms), and Chlorophytes (greens). Cyanophytes (blue-greens)
were a minor component occurring mostly during the summer
months.  Phytoplankton composition and concentrations
indicated relatively low productivity conditions in the lake.

The Phase I study (spanning 1991-1993) estimated inorganic
sedimentation rates to be approximately 2 millimeters per year
(mm/yr), a relatively low rate compared to other regional lakes
(3-5 mm/yr). However, Lake Twelve sediments were
characterized as having high organic content (40-50%). The small
size and shallow nature of the lake combined with enriched
sediments translate into a large area of the lake being available for
aquatic plant colonization. Indeed, Lake Twelve has historically
supported substantial growth of rooted aquatic plants for several
decades (Metro, 1978, 1979, 1980). Furthermore, bioassay
studies revealed Lake Twelve sediments possessed qualities as
conducive to milfoil growth as several regional lakes currently
supporting substantial and healthy milfoil stands (Welch et al.,
1993). Certainly, nuisance aquatic plant populations are
considered a most significant problem affecting use of the lake by
residents and visitors alike.

D-3 WATER Environmental Services, Inc.
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INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Lake Twelve Use Zones

Step E

MHuman Uses

Fish, Waterfowl, and Wifdlife
Utilization

Lake Twelve supports a variety of human and wildlife uses; as a
result this body of water is considered a multi-use resource. The
Lake Twelve Usage Map (Figure E-1a) displays primary zones of
human and wildlife utilization. Approximately three quarters of
the lake perimeter is residentially developed (74 lots). The lake
offers many recreational opportunities to residents and visitors
alike. Given its small, uniform size, most of the lake is utilized for
fishing, swimming, and boating, although swimming occurs most
frequently along the nearshore areas. Boating access occurs from
private docks around the lake, as well as from a public
Washington Department of Fish and Wildlife (WDFW) boat ramp
located at the southeastern end of the lake. While historically
used as a drinking water source until the mid-1980's, the lake
water is currently used by many residents for non-consumptive
purposes (Envirovision, 1994). Locations of water supply
intakes are depicted in Figure E-1b. The largely undeveloped Lake
Twelve watershed (primarily forest/wetland areas) offer unique
opportunities for aesthetic enjoyment.

The lake system provides nesting, forage and cover for a variety
of fish, waterfowl and wildlife. A baseline fishery assessment of
Lake Twelve conducted in 1983 revealed a predominantly warm-
water fishery, composed mostly of brown bullhead, pumpkinseed,
and to a lesser extent, yellow perch (see citation in Welch et. al,,
1993). The lake also supports an annually stocked rainbow trout
fishery managed by WDFW (which receives heavy angling
pressure). Interestingly, the earlier baseline study also indicated
evidence of possible cutthroat trout reproduction occurring in
Lake Twelve. An expansive, high quality wetland abuts the
eastern end of the lake, providing habitat for migratory and
resident waterfow! and other wildlife. Western grebes,
mergansers, cormorants, coots and Canada geese have all been
reported in the Lake Twelve system (Envirovision, 1994).

The wetland associated with Lake Twelve is the headwaters of
Rock Creek. This 2.65 mile creek currently supports populations
of four key species of anadramous salmonids: sockeye, coho and
chinook salmon, and steelhead trout (King County Department of
Public Works, Surface Water Management Division, Cedar River
Current and Future Conditions Report, Seattle, WA., 1993.)

E-1 WATER Environmental Services, Inc.
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Figure E-1a. Lake Twelve Water Use Map.
Protected or Sensitive A search of the Washington Department of Natural Resources
Flora or Fauna Natural Heritage Data Base revealed no current record of

threatened, endangered or sensitive plant species or communities
residing in Lake Twelve or vicinity (See letter in Appendix B). A
similar search of the data base for nongame species of concern by
the Washington Department of Fish and Wildlife (See Appendix
B) revealed in areas outside of Lake Twelve the presence of
osprey (Green River Gorge), great blue heron {Grass Lake), and

bald eagle (Lake Sawyer).

E-2 WATER Environmental Services, Inc.
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1994 Aquatic Plant/Bathymetric Survey

Step F

Dual Purpose of Survey

Consultant Effort

A combined bathymetric/aquatic plant survey was conducted on
Lake Twelve during the months of July and August, 1994. The
1994 Lake Twelve survey was a joint volunteer/consultant team
venture. WATER staff performed an intensive, three day survey -
during late July, while teams of lake volunteers conducted
supplementary surveying around the lake from mid-July to mid-
August. The aquatic plant survey was conducted at mid-growth
season (during July-August, 1994) in order to meet project
timelines. Survey purposes were twofold:

1) to take water depth measurements at representative points
throughout the lake in order to construct an updated
(approximated) bathymetric map of the lake. This data was
useful in determining any changes in lake bottom contours
occurring since the last official survey was performed by the
Washington Department of Game in 1949.

2) to document current composition, extent, and biomass of the
aquatic plant community in the lake. Limited aquatic plant
surveys had been conducted on Lake Twelve in the past, but
these, for the most part, included little or no quantitative
measurements of plant biomass and coverage. A primary aim of
the present survey was to supply critical plant biomass and areal
coverage data for the lake. .

During July 26-28, 1994, WATER's consultant team conducted a
physical survey of Lake Twelve to document aquatic plant
community composition and extent of growth. Field data on
aquatic plant distribution and biomass were obtained by means of
a motorboat using a transect sampling system. A series of eight
primary transects was established around the lake perimeter
(Figure F-2). Transects commenced at the wetland edge at the
eastern end of the lake and continued around the lake at regular
shoreline intervals.

At each transect point, calibrated floating line was securely
stretched between a fixed shoreline point and a buoy set in deep
water. Physical surveying on a transect began outside of the
deepest edge of the plant beds {about 20 ft depth) and continued
inward toward shore. Presence of submersed plants was visually
determined along each transect by observation through an
underwater viewer. In addition, along each of the eight transects,
an echogram of the lake bottom illustrating plant beds was
obtained using a high-resolution chart-recording fathometer.
Fathometer tracings were especially useful when plant beds were
difficult to detect visually with the underwater viewer,

F-1 WATER Environmental Services, Inc.
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Plant Voucher Specimens

Volunteer Effort

Aquatic Plant Map and
Bathymetric Map Produced

particularly in deep or turbid waters. The complete series of
fathometer recordings is presented in Appendix C. Nearshore
plant beds were inspected from the boat with the underwater
viewer while traveling between designated transects to provide as
much continuum as possible around the lake littoral for mapping
purposes. Surface and underwater photographs were also
obtained for further visual documentation.

Water depth measurements and aquatic plant samples were taken
along the transects at regular intervals from shore to the outer limit
of growth using a modified rake sampler operated from the boat.
In all, 27 quantitative plant samples were obtained during the late
July survey of Lake Twelve. Samples were later analyzed in the
laboratory for plant community composition and dry weight
biomass measures according to Standard Methods (APHA, 1985).
Species identifications were made using published keys for
regional macrophytes (Hotchkiss, 1972; Warrington, 1994,1980;
Hitchcock and Cronquist, 1981). Sediment brought up with each
of the plant samples was also examined in order to provide a
general characterization of local substrate type (e.g., mucky,
sandy, clayey, gravely).

Whole plant specimens were also collected of the major aquatic
plant species encountered in Lake Twelve during the summer,
1994 survey. These specimens were washed, dried, and mounted
on specially labeled herbarium paper. These voucher specimens
will serve as a permanent archival record of principal
macrophytes occurring in the lake at this point in time.

Eight citizen volunteers from the Lake Twelve community
participated in the summer, 1994 lake survey. These were Esko
Cate, Carolyn Carter, Dick, Toni, and Mark Hansen, Tom
Grenfell, and Jill and Jeff Evans. WATER staff assisted the
volunteer team in choosing lecations of 16 supplementary survey
points around the entire lakeshore (Figure F-2). The volunteers
conducted their survey over a one month period from mid-July to
mid-August, 1994. The surveying procedure utilized by the
volunteers was a modification of that used by WATER's crew.
Using rakes for sampling and calibrated floating line tied from
shore to the outer depth of plant growth, the citizen crew
performed water depth measurements and noted plant species
types along each of these auxiliary survey transects. Sample
specimens were collected of each type of aquatic plant
encountered in the survey and presented to WATER for
identification or verification. The plant and water depth
information gathered by the volunteers formed an important
supplement to quantitative and qualitative data collected by the
consultant survey crew.

As a result of both volunteer and consultant efforts, a total of
24 survey transects were established around Lake Twelve as part
of the summer 1994 survey. Measurements by both crews along
these transects generated a substantial data base from which a
generalized bathymetric map (Figure F-1) and an aquatic plant

F-2 WATER Environmental Services, Inc.
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zone map (Figure F-2) were constructed. It is important to note

that both maps reflect mid-summer, 1994 lake conditions during j
which lake levels were very low due to negligible seasonal
precipitation patterns over the Pacific Northwest region. In fact,

during the 4 week survey period, Lake Twelve water level

dropped 14 inches (Esko Cate, Lake Twelve, pers. comm., 1994),

1,

melers

Figure F-1. Lake Twelve bathymetric map &roducedmﬁ'om &l]:rvey conducted mid-July/mid-Angust 1994,
niours in me
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Figure F-2. Lake Twelve aquatic plant map produced from survey conducted mid-July/mid-August 1994,
Contours in meters.
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INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Lake Twelve Aquatic Plant Community

Step G

Plant Community
Composition

Extent of Coverage

Noxious Weed Species
Present

The 1994 survey showed that aquatic plants in Lake Twelve
occurred in mixed communities of varying densities around the
entire lake and shoreline. More than a dozen different plant
species were observed including emergent, floating-leaved and
submersed forms. Table G-1 lists principal aquatic plant species
found during the 1994 Lake Twelve survey along with their
COMIMOoN names.

Macrophytic growth in Lake Twelve generally followed the
shallow littoral shelf out to depths in excess of 4 meters. Rooted,
floating-leaved vegetation was quite prominent in the nearshore
areas. In particular, surfacing white and ornamental pink
waterlilies (Nymphaea odorata and Nymphaea spp., respectively)
persisted around much of the lake littoral. Prominent stands of
these non-native lilies inhabited the eastern and southern portions
of the lake where the littoral shelf broadens. Scattered pockets of
native watershield (Brasenia schreberi) and yellow water lilies
(Nuphar sp.) were also present along several shoreline areas. The
1994 survey showed waterlily /watershield beds occurring in
shallow areas between shoreline and 3.25 m (10.5 f), an area of
approximately 23 acres.

Eurasian watermilfoil, Myriophyllum spicatum, was found to be
a dominant member of the submersed macrophyte community of
Lake Twelve. This invasive, exotic weed has been documented in
the lake since the mid-1970's (Metro, 1978, 1979, 1980). The
summer, 1994 survey confirmed milfoil beds occupying an
estimated area of 24 acres at water depths between 1 and 4
meters. This rooted, non-native species is notorious for its
aggressive growth potential, and is listed as a noxious plant in the
State of Washington. It is important to note that the milfoil and
waterlily zones are not mutually exclusive, but do overlap at
depths between 1-3 m (3.2-10 ft).

Other important members of the submersed community in Lake
Twelve occurring within the milfeil/waterlily zones included
mixed stands of Potamogeton amplifolius (big-leaf pondweed), P.
pusillus-berchtoldii (narrow-leaved pondweed), and water bulrush
(Scirpus subterminalis). Elodea canadensis (common waterweed),
and Naias flexilis (naiad) also occurred in the Lake Twelve
community, but to an even lesser extent. The rooted, submersed
plant forms do not appear to cover the lake bottom uniformly, but
exhibit a scattered, patchy distribution. Plant growth was
extremely sparse in waters deeper than 4.25 m (14 ft}, with only
the rootless, macrophytic algae, Nitella spp. (Charales) occurring
in very low densities. The genus Nitella is a common algal
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inhabitant of soft-water or slightly acid lakes. The presence of
this algae, which derives its nutrition from solution, suggests
successful competition with planktonic algae for soluble nutrient
reserves in the lake water column. Also, as a rootless algae,
Nitella spp. does not directly compete with rooted macrophytes
which extract nutrients primarily from the sediments (Smart,
1990), although it may come into competition with the submersed
species Elodea canadensis which can detach from the bottom and
form floating mats.

Emergents such as Iris (Iris spp.), rushes (Juncus spp., Scirpus
spp.) and reeds (Typha sp.), sedges and grasses were also present
in patches around the lakeshore perimeter. These emergent plants
transition to a mature bog-type wetland area that abuts the
eastern shoreline of the lake. The wetland is most likely
responsible for the highly colored, humic nature of the lake water.

The 1994 survey generally showed submersed plant growth
extending from a depth of about 0.5 m (1.6 ft) to 4.5 m (15 ft),
representing about 75-80% of total lake surface area. Limits of
submerged macrophfytic growth are graphically depicted by
fathometer tracings of lake bottom taken along the eight primary
survey transects established around Lake Twelve for the 1994
survey (Appendix C). Inspection of the fathometer recordings
reveal the bulk of growth occurring between the 1 and 3.25 m (3.2
10.5 ft) depth contours. . Indeed, biomass samples typically
showed maximal measures within these depths (See discussion on
Biomass Patterns). The outer growth limit was further verified by
failure to obtain any biomass samples at the 5.25 m (17 ft) depth
along the survey transects.

TABLE G-1.
AQUATIC PLANT SPECIES FOUND DURING 1994 SURVEY OF LAKE
TWELVE
Species Common Name
Myriophyllum spicatum Eurasian watermilfoil
Nymphaea odorata White waterlily

Nymphaea spp.
Nuphar spp.
Brasenia schreberi
Potamogeton amplifolius
P. pusillusfberchtoldii
Potamogeton sp.
Elodea canadensis
Scirpus subterminalis
Utricularia sp.
Eleocharis sp.

Nitella spp.

Ornamental waterlilies (red /pink)
Yellow waterlily, cow-lily
Watershield

Big-leaf pondweed

Small pondweed
thin-leaved pondweed
Common elodea

Water bulrush
Bladderwort

Spikerush

Nitella (macroalgae)

G-2
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Quter Limits to Growth

Biomass Patterns

Mucky sediments brought up with biomass samples suggest that
Lake Twelve sediments may be quite productive and a good
potential source of nutrients for submersed plant growth. This
potential was recently confirmed by bioassay studies conducted
by Welch et. al. (1993). However, macrophytic growth in this lake
may actually be more limited by light within the water column.
Indeed, the presence of dissolved and particulate matter in the
water column can result in greater attenuation of light with depth
because of scattering and absorptive effects. Reduction of
available light at greater depths can act to restrict submerged
plant growth to shallower areas where light availability may be
greater. The highly colored nature of the water most likely plays
an important part in restricting plant growth in this lake. Using a
regression model developed by Canfield et. al. (1985), Welch and
associates (1993) predicted the maximum depth of colonization in
Lake Twelve to be 4.1 m (13.5 ft), based on a mean annual secchi
depth of 3.7 m (12.2 ft). Indeed, this depth was very close to the
limits of growth observed during this planning investigation.
[Note: Secchi depth is a measure of water transparency obtained
by lowering a black&white disk into the water until it cannot be
seen.]

Table G-2 presents macrophyte species composition and biomass
data (as grams per square meter, dry weight) for samples
collected during the 1994 survey from selected depths along the
eight primary survey transects in Lake Twelve. Macrophyte
biomass was found to vary both by water depth and sampling
site within Lake Twelve. Floating-leaved species, Nymphaea
odorata and Brasenia schreberi, and the rooted, submersed
Myriophyllum spicatum, dominated macrophyte biomass
measures. These quantitative results confirmed other visual and
qualitative observations of prominence of these species in the lake.
For the 1994 samples collected, rrulfml biomass ranged from 1 to
201 g/m2, averaging 88 g/m?, and showing a peak between
depths of 23 m (6.5-10 ft). Inspechon of the 1994 milfoil sample
data revealed somewhat higher dry weight measures along the
eastern and northern transect areas in the lake. Nymphaea spp.
were more pronounced at depths between 1-2 m around the entire
lake perimeter, w1th samples ranging from 82 to 174 g/m?, and
averaging 121 g/m? The one Brasenia sample collected ata25 ft
depth posted a dry weight measure of 120 g/m2, but appeared to
be representative of other nearshore beds around ‘the lake.,

With the exception of M. spicatum, the biomass measures of
principal species obtained during the late July, 1994 survey of
Lake Twelve were generally similar to quantitative data collected
in August, 1991 by Welch et. al. (1993). The two surveys used
comparative sampling methodology, but differed in total number
of sites sampled and total number of samples collected. The
present survey sampled 8 stations around the lake and collected
27 discrete samples, while the 1991 survey by the University of
Washington sampled 4 sites and gathered 40 samples in all. In
particular, Nymphaea spp. demonstrated a 1994 sample range of
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TABLE G-2

Lake Twelve Macrophyle Blomass (grams/sq. meter) for Samples Collected Along Primary Survey Transscts. Each Transect
phyte Biomass Survey Was Performed Durlng July 26-28, 1594,

Extonded from Shoreilne to the 20 Foot Depth Mark. Macro

Non-native Spacles Are Listed In Bold Type.

Dry Wi Tot Dry WL % Composition
Transect(Lot#) Depth (m) Specles (g/s9. m) {g/sq. m)
#1(L-74) 0.76m (2.5 ft) Brasenia schreberi watershield 120.00 95.82%
Scitpus subterminalis water bulrush 5.23 4.18%
125,23
1.0m (3.25 ff) Nymphaga odorata white waterlily 173.60 100.00%
173.80
1.76m (5.75 ft} Myrlophyllum spicatum  Eurasian watermiitoil 62.90 80,54%
Fotamogsfon amplifokus big-teaf pondweec 15.20 19.46%
78.10
3m (10 f1) Myriophyllum spilcatum  Eurasian watermilloif 201.40 100.00%
201.40
3.7m (12 #} Myriophylium spleatum Eurasian watermilfoil 17.33 100.00%
17.33
aTm (12 #) Myriophyllum spicatum  Eurasian watermiifoil 8.00 100.00%
8.00
#2(L-3} t.6m (5 H) Polamogsion amplifoliys big-leat pondweed 8.57 87.41%
Sefrpus sublerminalis water bulrush t.23 12.59%)
8.80
2.0m (6.5 H) Myriophylium spiostum  Eurasian watesmiltoil §0.70 71.41%
Polamogeton amplifolius big-feaf pondweed 20,30 28.50%
71.00
#3(L-73) 2.0m (7.5 ) Myriophyllum spleatum  Eurasian watermitiol 66,10 100.00%
{plants 10 surface) 66.10
3.6m {11.5 {t) Myriophyilum splcatum  Eurasian watermilioil 10,87 70.41%
Nitolla sp. nitella 4.47 28.94%
Utricuiatia sp.(trace) bladderwort 0.10 0.85%)|
15.43
52m (17 W) Nitslia sp. nitelta t.47 B9.80%
Myriophylium spicatum  Eurasian watermitfod 0.17 10.20%
1.63
#4{L-12) t.4m (4.5 #} Nymphaesa odorata 82.00 100.00%
82.00
2.3m (7.5 ) Potamogsion amplitolius big-ieal pondweed 32.57 20.09%
P. barchioldiifpusilius) small pondweoed 0.23 0.71%|
Scimus subterminalis (tr) water bulrush 0.07 0.20%
32.87
24m (8 i) Nyriophyllum spleatum  Eurasian watermilfoif B2.57 100.00%
82.57
5.5m (18 ) no plants in samp'e [
#5(L-55) 2.76m (9 H) Myriophyllum spicatum  Eurasian watermilfoil 123.37 100.00%
123.37
3.0m (10 f1) Myriophylium spicatum  Eurasian watermitfoil 119,33 100,00%
119.33
3.4m (11t Myriophyllum spleatum  Eurasign watsrmilfoif 40.87 99.61%
P. barchioidii{pusilius) small pondwesd 0.20 0.40%
41.07
5.5m {18 f} ro piants in sample 1]
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Table G-2. Lake Twelva macrophyte biomass ..survey performed July 26-28, 1894,
{con't)
Dry Wt.  Tot Dry Wt % Compositio
Transect Repth {m) Species Commen name {g/ag. m) (g/sg. m)
#6(L-20) 1.8m (6 ft) Myrlophyllum spicatum  Eurasian watemilfoll 59.37 86.70%
Nuphar polysepalum (very  yelow walerlily 2.87 4.30%
young plant) 62.03
2.6m (8.5 H) Myrlophyllum splcatum  Eurasian watemilfoil 11.43 00.71%
Nuphar polysepaium (very  yellow waterlily .03 ! 0.29%
young plant} 11.47
#7{L-47) 2.5m (8 fi) Myriophyllum spicetum  Eurasian watermitfoil 57.83 100.00%
. 57.83
2.75m (9 fi) Myriophyllum spleatum  Eurasian watermiffcil 89.53 100.00%
89.53
4m (13 fi) Nitella sp. niteila 468.13 86.23%
Myriophyllum spicatum  Eurasian watermiffoll 5.37 10.03%
Elodsa canadensis common elodea 2.00 3.74%
53.50
#8{L-33) 1.4m (4.6 ff)  Nymphaea cdorata white walerlily 106.50 91.73%
Myriophyllum spicatum  Eurasian watermilfoll 9.60 8.27%
118.10
2.0m (6.5 fi) Potamogeton amplifolius big-leaf pondwead 68.40 100.00%
: 68.40
3.0m (9.5 H) Potamogeton amplifolius big-ieaf pondweed 7.60 86.69%
Myriephyllum splestum  Eurasian walemitfoil 1.17 13.31%
8,77

82 to 174 g/m? and a range of 26 to 197 g/m2 in 1991. In
contrast, the 1994 range in milfoil biomass (1-201 g/m?) was
nearly triple that of the 1991 (4-74 g/m2), with average measures
(88 g/m?) almost four times that computed in 1991 (25 g/m?). It
is important to note that annual variation in plant populations
within the same waterbody is a common phenomenon, dependent
on a variety of meteorological patterns and environmental
conditions. Furthermore, milfoil biomass measures for both 1991
and 1994 were low to moderate compared to other regional lakes
infested with this exotic weed (e.g., Green Lake). Nevertheless,
the impact to recreational use of the lake in both survey years was
most problematic. This is due to milfoil's growth habit whereby
most of the vegetative mass is concentrated in the upper "canopy"
of the plant.

Finally, plant biomass measures obtained during the late July,
1994 survey may not have represented peak growth conditions for
the year. Since hot, dry conditions persisted in the region well into
September, growth of aquatic plants and correlative problems in
Lake Twelve appeared to have continued as well.
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Problem Plant Zones

Beneficial Plant Zones

The entire area of the lake between depths of 1.25 m and 4.25 m is
the highest priority problem zone because of the })resence of the
noxious weed, Eurasian watermilfoil (Myriophyllum spicatum).
These watermilfoil areas justify use of special, aggressive control
action to remove nuisance populations, if possible. The milfoil
beds in Lake Twelve are well-established, having persisted for at
least several decades, but are not yet at prohibitively high
densities. Another problem zone is the littoral shelf (0.5 m to 3.25
m) which is heavily populated with waterlilies and watershield.
These surfacing, floating-leaved plant beds make shoreline access
as well as swimming, wading or other contact recreational use
most difficult and dangerous. In particular, the WDFW boat
access area is so clogged with surfacing vegetation as to make
launching even a small boat into the lake most cumbersome. It is
also important to note that these waterlilies are not native, but
rather, introduced plant species.

Lake Twelve supports a warm-water fishery and planted trout
fishery, as well as waterfow! and other wildlife. Native beds of
pondweed, elodea and naiad form an important source of food
and refuge in the lake for these and other small aquatic life. Most
importantly, the mature wetland stand adjacent to the eastern
end of the lake is recognized as a high quality beneficial zone that
should be protected as part of the overall aquatic plant
management plan,

G-6 WATER Environmental Services, Inc.




LAKE TWELVE

INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Review of Aquatic Plant Control Alternatives

Step H

Two Different Plants
Targeted for Controf

integrated Control
Approach

No Action Alternative

Selected Treatment
Options Listed

A variety of methods (chemical, mechanical, biological, physical)

exist for treatment of nuisance aquatic plant populations, such as
Eurasian watermilfoil and waterlilies, in order to protect beneficial
uses of a waterbody. This section reviews selected treatment
methodologies currently available for aquatic plant control in the
State of Washington. These treatment options will be examined in
terms of suitability for controlling the two nuisance non-native
plant types in Lake Twelve: Eurasian watermilfoil and white and
colored ornamental waterlilies. These two plant forms are very
different from each other in terms of morphology and structure,

“ physiology, growth requirements, and growth habit. As a result,

each requires different control tactics for maximum effectiveness.
In other words, control methods that might be quite successful
against submersed milfoil may not be appropriate for management
of floating-leaved waterlilies. Thus, it is obvious that an
integration of several control methods will be necessary to address
the multi-species macrophyte problem in Lake Twelve. Indeed,
Washington State has identified as the preferred alternative the
use of an integrated approach to aquatic plant management.
This involves selection of the best combination of methods after
careful evaluation of economic, ecological, socio-political
consequences within the context of whole lake and watershed
management (WDOE, 1992; Gibbons et. al, 1994),

With regard to exotic plant infestations, it is critical to consider
possible consequences of a no action alternative on human use,
habitat, and wildlife utilization of the resource. In particular, if
aggressive, lakewide control tactics are not used to eliminate
Eurasian watermilfoil populations from Lake Twelve, this exotic
plant can be expected to continue colonization of all available
littoral area. Left unchecked, watermilfoil has the potential to
eliminate native stands, and further degrade water quality and
aquatic life. Ultimately, it could create a worse weed problem
that may result in higher future program costs and level of effort
to manage this plant.

The selected options presented are the large-scale treatments:
aquatic herbicide application (e.g. fluridone, glyphosate),
mechanical dredging, grass carp introduction, and mechanical
harvesting. Also considered are methods appropriate for smaller
areas: hand-removal and bottom barrier application. These
techniques do vary with respect to effectiveness against Eurasian
watermilfoil and waterlilies. Dredging, hand removal, bottom
barrier and systemic chemical applications such as SONAR
(fluridone) and Rodeo (glyphosate) are intensive methods aimed
at killing or removing M. spicatum and Nymphaea spp. including
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roots, and are considered aggressive methods. Mechanical
harvesting is useful for short-term removal of large areas of
surfacing plants, such as waterlilies, and is included in the
discussion as a less intensive form of maintenance control. Use of
herbivorous grass carp, offering limited control of milfoil at least
initially, is also treated in the review as a result of recent
availability of this method in Washington State and recent
introduction to local waters (e.g., Silver Lake in Cowlitz County).
Other types of large-scale control methods, such as mechanical
rotovation and lake drawdown, are not considered appropriate
for current use in Lake Twelve for reasons of operational logistics
(surface/bottom obstructions, flocculent substrate) and site
specific constraints(no controllable outlet), respectively, and are
not discussed. Diver-operated dredging, a small-scale method, is
also not considered appropriate for current use in Lake Twelve
due to the presence of flocculent (loose, unconsolidated)
sediments.

Each treatment alternative will be reviewed in terms of principal
mode of action, effectiveness of treatment, human and
environmental effects (safety, water quality, non-target
organisms/plants), costs, and other special political/
administrative concerns, A summary of comparative data on
these treatment alternatives (and others not currently considered
appropriate for use in Lake ‘Twelve) is presented in Table H-1.
Potential mitigation measures are presented along with estimates
of mitigation costs, where possible.

Mechanical Control Methods

Hydraulic (Suction) Dredging Principle This is an intensive technique that involves removal of

littoral sediments and associated rooted aquatic plants using
hydraulic dredging equipment. Lake sediment removal is most
often performed by means of a cutter-head hydraulic pipeline
dredge (Cooke et. al, 1993). In terms of operation,
plants/sediment loosened by the cutter head travels to the pickup
head. The slurry is then suctioned up and carried back to the
dredge barge through hoses. The sediment slurry is then piped
off-site for disposal.

Control Effectiveness And Duration Large-scale sediment removal
techniques can often provide multiple benefits to an aquatic
system (Cooke et. al., 1993). Depending on the waterbody,
possible enhancements include not only rooted macrophyte
control, but also increased depth, and removal of nuftrients or
toxic substances. Efficiency of removal is dependent on
equipment, sediment type and condition, with conventional
dredges performing well on harder sediment. However, various
types of portable hydraulic dredges are available in the U.S. that
are more effective for small lakes with softer, flocculent substrate.
Longevity of control is dependent on a number of factors including
sedimentation rate (the lower the better), watershed-to-surface-
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Mechanical Harvesting

area ratios (nominally 10:1), and hydraulic residence time (the
longer the better).

Advantages Dredging removes entire plants, including root
systems, so regrowth is minimized. Plant pieces are collected and
retained, and fragmentation spread is minimized (very important
for control of milfoil). It can be used to cover areas larger than
practicable for diver-operated dredging or diver hand removal, or
where herbicides cannot be used. Human health and safety
concerns are negligible where operations are conducted prudently.

Drawbacks Hydraulic dredging is very expensive and highly
disruptive to the local environment. A major problem often
involves finding suitable offsite disposal areas and transporting
dredged materials to these sites. As a result, more specialized
equipment and materials are required and the process can be
much more costly. Short-term environmental effects include
resuspension of sediments and localized turbidity increases in the
area of treatment. Release of nutrients and other contaminants
from enriched sediments can also be a problem. In addition, some
non-target aquatic organisms and vegetation may be inadvertently
removed during the process. However, if only a portion of the
lake bed is dredged, impacts on benthic aquatic life should be
short-lived (Cooke et. al., 1993).

Costs Dredging costs can be very variable, depending on density
and volume of sediment removed, equipment condition, transport
requirements of dredged material, and eventual use of dredged
material (Cooke et. al., 1993). Hydraulic dredging costs typically
range from a minimum of $2.25/m3 to $6/m3, although figures as
high as $20 to $50/m3 have been reported for special cases.

Permits Use of suction dredging does require hydraulic approval
from the Washington State Department of Fish and Wildlife. Its
use also requires a temporary modification of water quality
standards from Ecology for increased turbidity. A local shoreline
management permit may be needed. In addition, it will be
necessary to obtain a letter of approval from the Washington
State Department of Natural Resources.

Principle Mechanical harvesting involves cutting plants below the
water surface, with or without collection of cut fragments for
offshore disposal. To achieve maximum removal of plant
material, harvesting is usually performed during summer when
submersed and floating-leafed plants have grown to the water's
surface.

Conventional single-stage harvesters combine cutting, collecting,
storing and transporting cut vegetation into one piece of
machinery. Cutting machines are also available which perform
only the cutting function. Maximum cutting depths for harvesters
and cutting machines range from 5 to 8.2 ft with a swath width of
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6.5 to 12.1 ft. Cooke et al. (1993) summarizes aquatic plant
cutters and harvesters available in North America.

Control Effectiveness and Duration Since harvesting involves
physical removal and disposal of vegetation from the water, the
immediate effectiveness in creating open water areas is quite
apparent. However, mechanical harvesting is essentially a
mowing operation removing upper stem material, and duration of
control is variable. Factors such as target plant type, frequency
and timing of harvest, water depth, and depth of cut can influence
duration of control. Harvesting has not proven to be an effective
means of sustaining long-term reductions in growth of milfoil.
Regrowth of milfoil to pre-harvest levels typically occurs within 30

- to 60 days (Perkins and Sytsma, 1987), depending on water

depth and the depth of cut.

Advantages Harvesting is most appropriately used for large, open
areas with few surface obstructions. There is usually little
interference with use of water body during harvesting operations.
Harvesting also has the added benefit that removal of in-lake
plant biomass also eliminates a possible source of nutrients often
released during fall dieback and decay. This is important in those
water bodies with extensive plant beds and low nutrient inputs
from outside sources. Furthermore, harvesting can reduce
sediment accumulation by removing plant organic matter that
would typically decay and add to the bottom sediments.
Depending on species content, harvested vegetation can be easily
composted and used as a soil amendment. Mechanical harvesting
costs can be relatively low compared to other
physical/mechanical techniques.

Drawbacks Cut plant material requires collection and removal
from the water. Harvesting creates plant fragments. While
waterlilies do not reproduce by fragmentation, Eurasian
watermilfoil can rapidly disperse and regrow by stem breakage.
Thus, if plant control program objectives involve reduction of
milfoil spread in the system, harvesting would not be an
appropriate large-scale technique. Harvesting can be detrimental
to non-target plants and animals (e.g., fish, invertebrates)
associated with plant beds, which are removed indiscriminately
by the process. Harvesting can lead to enthancement of growth of
opportunistic plant species that may invade treated areas.
Capital costs for machine purchase are high and equipment
requires considerable maintenance.

Costs Harvesting program costs depend on factors such as

program scale, composition and density of vegetation, equipment
used, skill of personnel, and site-specific constraints. Detailed
costs are not uniformly reported, so comparing project costs of
one program with another can be difficult. Average costs of local
harvesting operations, however, range from $200/acre to
$700/acre. ’
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Fluridone

Permits Mechanical cutting (including battery-operated
equipment) does require hydraulic approval from the Washington
Department of Fish and Wildlife. It is advisable to check with
local government (King County) to determine current regulations
applying to mechanical cutting operations in lakes.

Chemical Control Methods

Historically, use of aquatic herbicides was the principal method of
controlling nuisance aquatic weeds in Washington. However, in
recent years there has been a shift away from such a dominant
practice and a move toward more selective herbicide use after
thorough review of target species effectiveness, as well as other
environmental, economic, political and social implications
(WDOE, 1992).

The State of Washington currently permits use of only four aquatic
herbicides to control aquatic weeds, They are the systemic
herbicides fluridone and glyphosate, the contact herbicide endothall,
and certain copper compounds. Systemic herbicides are absorbed
by and translocated throughout the plant, capable of killing the
entire plant roots and shoots. In contrast, contact herbicides kill the
plant surface with which it comes in contact, leaving roots alive
and capable of regrowth. The systemic herbicides, fluridone and
glyphosate, have the best potential for use in Lake Twelve and are
reviewed in more detail below.

Principle Fluridone, 1-methyl-3-phenyl-5-[3-
trifluoromethyl)phenyl]-4(1H)-pyridinone, is a slow-acting,
systemic type herbicide. Fluridone is available as the EPA-
registered herbicide SONAR® (SePRO) for use in the management
of aquatic plants in freshwater ponds, lakes, reservoirs, and
irrigation canals. It is formulated as a liquid (SONAR 4AS)
sprayed above or below surface, and in controlled release pellets
(SONAR 5P, SONAR SRP) spread on the water surface.
Fluridone is effectively absorbed and translocated by both plant
roots and shoots (Westerdahl and Getsinger, 1988)

Control Effectiveness And Duration Fluridone demonstrates good
control of submersed and emergent aquatic plants, especially
where there is little water movement. Its use is most applicable
for lake-wide or isolated bay treatments to control a variety of
exotic and native species. Eurasian watermilfoil is particularly
susceptible to the effects of fluridone. Lilies (Nymphaea and
Nuphar spp.) may also show some short-term yellowing of plant
tissues, but long-term efforts have not been documented. Typical
fluridone injury symptoms include retarded growth, "whitened”
leaves and plant death. Effects of fluridone treatment become
noticeable 7-10 days after application, with control of target
plants often requiring 60-90 days to become evident (Westerdahl
and Getsinger, 1988). Because of the delayed nature of toxicity,
the herbicide is best applied during the early growth phase of the
target plant, usually spring-early summer.

H-5 WATER Environmental Services, Inc.




Lake Twelve IAPMP

Glyphosate

Advantages Asa systemic herbicide, fluridone is capable of killing
roots and shoots of aquatic plants, thus producing a more long-
lasting effect. A variety of emergent and submersed aquatic
plants are susceptible to fluridone treatment. As a result of
human health risk studies, it has been determined that use of
fluridone according to label instructions does not pose any threat
to human health (WDOE, 1992). Fluridone also has a very low
order of toxicity to zooplankton, benthic invertebrates, fish, and
wildlife.

Drawbacks Fluridone is a very slow-acting herbicide, and its
effects can sometimes take up to several months. Because of the
long uptake time needed for absorption and herbicidal activity,
fluridone is not effective in flowing water situations. Because of
the potential for drift out of the treatment zone, fluridone is not
suitable for treating a defined area within a large, open lake. The
potential exists for release of nutrients to the water column and
consumption of dissolved oxygen from the decaying plants. Non-
target plants may be affected, as a variety of plants do show
degrees of susceptibility to fluridone treatment. Mitigation of lost
vegetation may be necessary. As fluridone-treated water may
result in injury to irrigated vegetation, there are label
recommendations regarding irrigation delays following treatment.

Costs Treatment costs (materials and application) by private
contractor for any of the formulations range from about $700 to
$1000/acre, depending on scale of treatment.

Permits The use of aquatic herbicides does require receiving a
short-term modification to State water quality standards from the
Washington Department of Ecology prior to treatment. Local
jurisdictions should be contacted for any required shoreline
permits. For example, current King County Code should be
consulted regarding aquatic plant control activities and any
required shoreline permits for aquatic herbicide use.

Principle Glyphosate (N-(phosphonomethyl)glycine) is a non-
selective, broad spectrum herbicide used primarily for control of
emergent or floating-leafed plants like water lilies. Glyphosate is
a systemic herbicide that is applied to the foliage of actively
growing plants. The herbicide is rapidly absorbed by foliage and
translocated throughout plant tissues, affecting the entire plant,
including roots. Glyphosate is formulated as RODEO®
(Monsanto) for aquatic application.

Control Effectiveness And Duration Glyphosate is effective
against many emergent and floating-leafed plants, such as water
lilies (Nuphar and Nymphaea spp.) and purple loosestrife
(Lythrum salicaria). According to the manufacturer, RODEOQ is not
effective on submersed plants or those with most of the foliage
below water. The herbicide binds tightly to soil particles on
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contact and thus is unavailable for root uptake by plants. As a
result, proper application to emergent foliage is critical for
herbicidal action to occur. Symptoms of herbicidal activity may
not be apparent for up to 7 days, and include wilting and
yellowing of plants, followed by complete browning and death.

Advantages As a systemic herbicide, glyphosate is capable of .
killing the entire plant, producing long-term control benefits,
Glyphosate carries no swimming, fishing, or irrigation label
restrictions. Glyphosate dissipates quickly from natural waters,
with an average half-life of 2 weeks in an aquatic system. The
herbicide has a low toxicity to benthic invertebrates, fish, birds -
and other mammals.

Drawbacks As a non-selective herbicide, glyphosate treatment
can have an effect on susceptible non-target emergent or floating-
leaved plant species. While the possibility of drift may occur by
spraying individual plants, it is expected to be negligible if
application is made according to label instructions and permit
instructions. There are use restrictions where glyphosate is
applied within 1/2 mile of potable intakes in either flowing or
standing waters. Current label restrictions on use require that
active potable water intakes be shut off for a minimum of 48
hours after application or until measured glyphosate levels are
below 0.7 ppm.

Costs Treatment costs (materials and application) by private
contractor for any of the formulations average approximately
$250/acre, depending on scale of treatment.

Permits Use of aquatic herbicides requires receiving a short-term
modification to State water quality standards from the
Washington Department of Ecology prior to treatment. Local
jurisdictions should be contacted for required shoreline permits.
For example, current King County Code should be consulted
regarding aquatic plant control activities and any required
shoreline permits for aquatic herbicide use.

Biological Controi Methods

Interest in using biocontrol agents for nuisance aquatic plant
growth has been stimulated by a desire to find more "natural”
means of long-term control as well as reduce use of expensive
equipment or chemicals. The possibility of integrating biological
controls with traditional physical, mechanical, or chemical
methods is an appealing concept. While development and use of
effective biocontrol agents for aquatic plant management is still in
its infancy, potentially useful candidates have been identified
such as plant-eating fish or insects, pathogenic organisms, and
competitive plants. Except for exotic species infestation, a
realistic objective of biocontrol for aquatic vegetation is not the
eradication, but the reduction of target plant species to lower,
more acceptable levels (Cooke et. al.,, 1993). More importantly,
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Trploid (Sterife)
Grass Carp

control of nuisance plants using biological agents will be a gradual
process, although the effects should be long-lasting,

In the State of Washington, the only biological method currently
available for aquatic plant control is the introduction of triploid
(sterile) grass carp.

Principle Grass carp or white amur (Ctenopharyngodon idella Val.)
are exotic, plant consuming fish native to large rivers of China and
Siberia. Known for their high growth rates and wide range of
plant food preference, these fish can control certain nuisance
aquatic plants under the right circumstances. Grass carp are most
appropriately used for lake-wide, low-intensity control of
submersed plants. Stocking rates are dependent on climate, water
temperature, type and extent of plant species and other site-
specific constraints. Grass carp require a permit from the
Washington Department of Fish and Wildlife (WDFW). To avoid
problems encountered in other areas of the country, Washington
State regulations adopted in 1990 require:

1. Only sterile (triploid) fish can be planted;

2. Outlets and possibly inlets must be screened to prevent fish
from getting into other water bodies;

3. Stocking will be defined by WDFW based on the current
planting model. This is to insure that sufficient vegetation is
retained for fishery and other habitat needs.

State fisheries personnel with WDFW should be contacted for
more information on specific use and stocking of grass carp in
Washington State waters.

Control Effectiveness And Duration Effectiveness of grass carp in
controlling aquatic weeds depends on feeding preferences and
metabolism; rates do appear to be temperature-dependent
(WDOE, 1992; Cooke et. al,, 1993). Triploid grass carp exhibit
distinct food preferences which can vary from region to region in
the U.S, Recent laboratory and field studies in Washington State
have shown that some plant species appear to be highly preferred,
such as the pondweeds, Potamogeton crispus, P. pectinatus and P.
zosteriformis; others were variably preferred as coontail,
Ceratophyllum demersum, and some plants not preferred such as
watershield, Brasenia schreberi. Grass carp control effectiveness
and duration are site-specific. In general, management studies in
Washington waters indicate that substantial removal of vegetation
by sterile grass carp may not become apparent until 3-5 years
after introduction.

Advantages Depending on the problem plant species and other
site constraints, proper use of grass carp can achieve long-term
reductions in nuisance growth of vegetation, although not
immediately. In some cases, introduction of grass carp may resuit
in improved water quality conditions, where water quality
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Hand-Digging

deterioration is associated with dense aquatic plant growth
(Thomas et. al., 1990). Compared to other long-term aquatic
plant control techniques (e.g., bottom tillage, bottom barriers),
costs for grass carp implantation are relatively low.

Drawbacks Since sterile grass carp exhibit distinct food
preferences, they do not graze all plants equally well, limiting their
applicability. The fish may avoid areas of the water body
experiencing heavy recreational use, resulting in less plant
removal. Plant reductions may not become evident for several
years. Mature waterlilies (Nuphar and Nymphaea spp.) do not
appear to be effectively grazed by grass carp. While noxious
Eurasian watermilfoil (Myriophyllum spicatum) is apparently not a
highly preferred food type, especially where other edible native
plants are available, effective grazing on milfoil has been
demonstrated in the Northwest several years after implantation
(M. Gibbons, unpublished data, 1994). Overstocking of grass
carp could result in eradication of beneficial plants and have
serious impacts on the overall ecology of the water body. Full
ecological impacts of grass carp introductions in Northwest
waters are still being evaluated. An escape barrier on the outlet (if
present) is required to prevent movement of fish out of the system
and avoid impacts on downstream aquatic ecosystems. There
may be fish loss due to predation, especially by ospreys and
otters.

Costs Based on the few large-scale grass carp implantations
made in the State of Washington since 1990, costs can range from
approximately $50/acre to $2000/acre, at stocking rates ranging
from 5 fish/acre to 200 fish/acre and average cost of $10/fish
(range $7.50/fish to $15.00/fish).

Permits Washington Department of Fish and Wildlife (WDFW)
requires a game fish planting permit prior to grass carp
introduction to a water body. In addition, if outlet screening is
necessary, hydraulic approval is required from the WDFW. The
Washington Department of Natural Resources Natural Heritage
Program must be contacted for assessment of threatened or
endangered plant species. Current King County Code should be
consulted regarding aquatic plant control activities and any
requirements for grass carp use.

Physical Control Methods

Principle Hand-digging and removal of rooted, submerged plants
is an intensive treatment option. This method involves digging out
the entire plant (stem and roots) with a spade or long knife and
disposing residue on shore. In shallow waters less than 3 feet, no
specialized gear is required. In deeper waters, hand removal can
best be accomplished by divers using scuba or snorkeling
equipment and carrying collection bags for disposal of plants.
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Hand-Cutting

Control Effectiveness And Duration Efficacy of plant removal
depends on sediment type, visibility, and thoroughness in
removing the entire plant, particularly the roots. A high degree of
control over more than one season is possible where complete
removal has been achieved.

Advantages The technique results in immediate clearing of the
water column of nuisance plants. The technique is very selective
in that individual plants are removed. It is most useful in
sensitive areas where disruption must be kept to a minimum.
Because the technique is highly labor-intensive, it is most
appropriate for small-area, low plant density treatments. In these
cases, the technique is very useful for aggressive control of sparse
or small pockets of Eurasian watermilfoil. This method can also
be useful for clearing pondweeds or very small patches of water -
lilies from areas around docks and beaches.

Drawbacks The technique is time-consuming and can be costly,
especially where contract divers are used. Diver visibility may
become obscured by turbidity generated by swimming and digging
activities. Also, it may be ditficult for the laborer to see and dig
out all plant roots. Environmental impacts are limited to mostly
short-term and localized turbidity increases in the overlying water
and some bottom disruption.

Costs Costs will vary depending on whether contract divers or
laborers are used, or if removal activities are the result of
volunteer efforts. In the case of contract divers and dive tenders,
expenses can run upward of $500 to $2400/day with area
covered dependent on height and density of plants.

Permits No State permits are currently required for hand-pulling
aquatic plants. However, local (King County) shoreline permits
may be required.

Principle This technique is also a manual method, but differs from
hand-digging in that plants are cut below the water surface (roots
generally not removed). Because roots are not removed, this is a
less intensive removal technique. Implements used include
scythes, rakes, or other specialized devices that can be pulled
through the weed beds from shoreline or dock or by, boat.
Mechanized weed cutters are also available that can be operated
from the surface for small-scale control.

Control Effectiveness and Duration Root systems and lower stems
are often left intact. As a result, effectiveness is usually short-
term as regrowth is possible from the uncut root masses. Duration
of control is limited to the time it takes the plant to grow to the
surface.

Advantages The technique results in immediate removal of
nuisance submerged plant growth. Costs can be minimal.
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Bottom Barrier
Application
(Sediment Covers)

Drawbacks Like hand-pulling, the technique is time-consuming,
Visibility may become obscured by turbidity generated by cutting
activities. Also, since the entire plant is usually not removed, this
technique does not result in long-term reductions in growth.
Environmental impacts are limited to mostly short-term and
localized turbidity increases in the overlying water and some
bottom disruption. Cut plants must be removed from the water.

Costs Where volunteer efforts are employed, costs are mostly
limited to purchase of a cutting implement. This can vary from
under $200 for the Aqua Weed Cutter (Sunrise Corp.) to over
$1000 for the mechanized Swordfish (Redwing Products).

Permits No permits are required for hand-cutting or raking of
aquatic plants. Mechanical cutting (including battery-operated
equipment) does require hydraulic approval by Washington
Department of Fish and Wildlife. It is advisable to check with the
local jurisdiction (e.g. King County) before beginning any aquatic
plant- cutting activities.

Principle Barrier material is applied over the lake bottom to
prevent plants from growing up through the water column.
Bottom covering materials such as sand-gravel, polyethylene,
polypropylene, synthetic rubber, burlap, fiberglass screens, woven
polyester, and nylon film have all been used with varying degrees
of success. Applications can be made up to any depth, with
divers often utilized for deeper water treatments. Usually bottom
conditions (presence of rocks or debris) do not impede most
barrier applications, although pre-treatment clearing of the site is
often useful.

Control Effectiveness and Duration Bottom barriers can provide
immediate removal of nuisance plant conditions upon placement.
Duration of control is dependent on a variety of factors, including
type of material used, aplPlication techniques, and sediment
composition. Elimination of nuisance plant conditions for at least
the season of application has been demonstrated by synthetic
materials like Aquascreen and Texel. Where short-term control is
desired for the least expense, burlap has been found to provide up
to 2-3 years of relief from problematic growth before eventually
decomposing (Truelson, 1985; 1989). After satisfactory control
has been achieved (usually several months), some barrier materials
can be relocated to other areas to increase benefits.

Advantages Bottom barriers can usually be easily applied to
small, confined areas such as around docks, moorages or beaches.
They can be hidden from view and do not interfere with shoreline
use. Bottom barriers do not result in significant production of
plant fragments (critical for milfoil treatment). Bottom barriers
are most appropriately used for localized, smali-scale control
where exclusion of all plants is desirable; where other control
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technologies cannot be used; and where intensive control is
required regardless of cost.

Drawbacks Depending on the material, major drawbacks to the
application of bottom barriers include some or all of the following:
high materials cost, labor-intensive installation, limited material
durability, possible suspension due to water movements or gas
accumulation beneath covers, or regrowth of plants from above or
below the material. Periodic maintenance of bottom barrier
materials is required to remove accumulations of silt and any
rooting fragments, In some situations, removal and relocation of
barriers may not be possible (e.g., natural fiber burlap does
decompose over time). Sediment covers can also produce
localized depression in populations of bottom-dwelling organisms
like aquatic insects.

Costs Costs vary from approximately $0.30/sq. ft (Texel) to
$0.35/sq. ft (Aquascreen) for materials with an additional $0.25-
0.50/sq. ft for installation. Locally, prices for rolled burlap
material (available in fabric stores, outlets) average from $0.15 to
$0.25/sq. ft for materials only.

Permits Bottom barrier applications require hydraulic approval
from Washington Department of Fish and Wildlife (no charge).
current King County Code should be consulted regarding aquatic
plant control activities and any required shoreline permits for
bottom barrier use.
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INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Lake Twelve Aquatic Plant Control Intensity Zones

Step |

Extent of Aquatic Plant
Problem in Lake Twelve

Highest Intensity Control

Two critical components of the integrated management approach
involve assessing the extent of the problem and intensity of
corrective action needed. Two types of weed species have been
identified as targets for control in Lake Twelve: Eurasian
watermilfoil and waterlilies. Eurasian watermilfoil
(Myriophyllum  spicatum L.) is classified by the State of
Washington as a Class B Noxious Weed. For infestations of
Eurasian watermilfoil, any level of occupancy necessitates control
action, given the considerable nuisance potential of the plant if
growth is left unchecked. Furthermore, this is entirely consistent
with Washington State objectives concerning noxious weed
species, which gives high treatment priority to prevention, control
and eradication of these invaders from state waters (WDOE,
1992). In order to achieve this end in a specific waterbody, more
intensive, aggressive measures may be justified with the necessary
precautions. Other major nuisance plants in Lake Twelve are
species of waterlily (Nymphaea), which are also not native to the
Pacific Northwest region. Because of human safety and
navigational problems associated with dense growth of waterlilies
around the shoreline, but especially offshore of the State boat
launch, aggressive control measures are also appropriate for use
against these macrophytes.

A critical part of IAPMP development is determining important
plant zones in Lake Twelve and what degree of control should be
applied to each of those zones. To reiterate, the goal of aquatic
plant management is not to remove all vegetation from a
waterbody, but to selectively eliminate harmful or noxious plant
populations while adequately preserving native stands. Asa
result, macrophyte control decisions can range from leaving select
high quality plant beds intact (no control action) to implementing
aggressive removal measures against noxious or nuisance plant
stands (high level of control), being careful to minimize impacts to
beneficial native species. Development of a Control Intensity
Map provides a useful aid for choosing appropriate treatment
options for each area of the lake (See Step J).

Figure I-1 is a Control Intensity Map for Lake Twelve that clearly
shows three different macrophyte control intensity zones. The
highest priority zone is that area between the 1 and 4 m depth

‘contours inhabited by the noxious, exotic weed Eurasian

watermilfoil. Currently, milfoil beds in Lake Twelve occur in
moderate densities, but the growth habit is such that much of the
plant biomass is concentrated in the upper water column. This
situation creates a real physical obstacle to movement through the
lake by means of rowing or motoring. The presence of this noxious

A
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Moderate to High Intensity

No Control

weed in the lake justifies use of high intensity control efforts to
remove plant populations.

The plant zone between shoreline and the 3.25 m (10.5 ft) depth is
occupied by surfacing waterlilies and watershield, that, depending
on location in the lake, necessitate moderate to high intensity
control efforts. High levels of control involving maximal removal
of plants can be applied to those areas where, for safety or
navigation reasons, minimal or no surfacing plants can be
tolerated., Potential areas would include shoreline adjacent to the
state boat launch, popular swimming spots, and dock areas.
Other areas of the lake may be subjected to a lesser control effort
such as selective spot treatment of water lily beds.

Aquatic plant management recognizes the importance of
maintaining a healthy, diverse plant community for human and
wildlife utilization. As a result, beneficial native plant stands or
special habitat areas in a lake are not targeted for any direct
action, but are left untouched. In Lake Twelve, two areas have
been identified as no control zones. The largest zone is the open
water mid section of the lake, greater than 4.5 m (14.75 ft} in
depth. The zone is primarily inhabited by sparse stands of
pondweed (Potamogetont sp.) and macroalgae (Nitella spp.), the
latter providing a source of competition to planktonic algae in the
lake. Plant growth in this deeper region of the lake is currently not
and should not be problematic with implementation of a prudent
macrophyte management plan. The other zone is the littoral area
from lake bank (approximately 300 m shoreline length) out to 1
meter depth that is directly adjacent to the east end wetland and
outlet. The intent of creating this zone is to provide a protective
in-lake vegetative buffer to the wetland, which can serve as a type
of mitigation to potential effects of certain aquatic plant treatment
methods that may be employed. In addition, since waterlilies do
provide beneficial forage, nesting and refuge sites in the lake,
pockets of lilies can be left around the lake littoral where they
would not interfere significantly with human uses.

Prudent application of the various control intensity strategies
within Lake Twelve should ultimately result in selective removal
of nuisance plant populations, while retaining diverse and
abundant native plant stands throughout the lake.

I-2 WATER Environmental Services, Inc.
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Figure I-1. Aquatic Plant Control Intensity Map for Lake Twelve. Depth Contours Shown in
Meters.
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INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Alternative Integrated Treatment Scenarios For Lake Twelve

Step J

Management Strategies

Span the Spectrum

A Balancing Act

Realistic Expectations
Regarding Milfoil Removal

Other Management Issues

This section presents alternative in-lake treatment scenarios for
management of nuisance aquatic plant populations in Lake
Twelve. At this point, it may be helpful to explain the various
types of management strategies available as action alternatives,
particularly with regard to Lake Twelve. Aquatic plant
management strategies span t he control spectrum, ranging from
aggressive removal (high intensity control) of noxious plant
populations from the waterbody (e.g., Eurasian watermilfoil) to
less intensive maintenance (cosmetic) techniques that aim to
achieve short-term decreases in nuisance macrophyte growth
Bounded by these two endpoints, management strategies vary in
intensity of treatment depending on types of problem plant(s),
extent of infestation and program goals.

It is important to note that benefits of any management program
cannot be gained without some short-term adverse impacts, as
there is no ideal management alternative that is 100% effective
against target species, totally environmentally safe, and cost-
effective. The decision-making process regarding design of a
specific aquatic plant management program necessitates weighing
all factors and achieving a balance between acceptable
environmental disruption and cost-effective treatment and a
consensus among all affected parties on course of action.

Effective treatment of milfoil populations in Lake Twelve will
require aggressive, lakewide action, using intensive techniques that
kill or remove the entire milfoil plant, including roots and upper
stems. In contrast, if less intensive control strategies were
implemented or no action was taken at all, the lake would
continue to support milfoil populations and remain a source of
fragments that could be transported to other area lakes. To be
sure, elimination of Eurasian watermilfoil from a waterbody is an
uncertain process, and is very dependent on age and extent of
infestation. Certainly, the chances for successful removal of this
weed from a lake are greater and costs are less when the
infestation is in a beginning, pioneering stage than when the plant
becomes well-established throughout a waterbody as it has in
Lake Twelve. Given the present extent of Eurasian watermilfoil
growth throughout Lake Twelve, complete removal of this plant
may be a ditficult task to achieve at best and will require a
continuous, intensive, long-term effort to even come close.

While the need to use intensive control techniques in Lake Twelve
is clear, choice of methods and operational logistics are
necessarily tied to milfoil and waterlily growth patterns in Lake
Twelve. The band of milfoil growth in Lake Twelve at this time
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Options Narrowed

Proposed Treatment
Scenarios for Lake Twelve

occurs primarily at depths of between 1.5 and 14 feet. The fact
that milfoil occurs in the shallows intermingled with other plants
like waterlilies, also targeted for control, complicates the control
strategy somewhat. Furthermore, as waterlily beds do extend
right from the lake bank, management efforts must be prudently
applied to maintain stability of the rather flocculent littoral
sediments. Finally, it will be important to maximize protection of
native aquatic vegetation and wetland fringe plants at the eastern
end of the lake. Thus, a combination of control alternatives will
be necessary, differentially targeting milfoil.and waterlily areas
both in time and space, perhaps resulting in some overlap of areas
covered. -

As described earlier, truly effective milfoil and waterlily control
alternatives must either kill the roots/shoots or physically remove
the entire plant from the sediment. This requirement tends to
narrow down prospective treatment options for Lake Twelve.
Intensive control methods that can be effectively used against
Eurasian watermilfoil and waterlilies include hydraulic dredging,
hand removal, bottom barrier application, application of
systemic aquatic herbicides, or implantation of sterile grass
carp. None of these is without some potential damage to non-
target aquatic anirnals and plants. However, timely and careful
use of such intensive control tactics should minimize impacts to
non-target organisms in the long-term.

In Lake Twelve, an integrated aquatic plant management program
using a combination of in-lake physical/mechanical,,
physical/chemical or physical/biological techniques listed above
will be more effective in meeting a management goal of aggressive
removal of milfoil and waterlilies. In other words, a long-term,
integrated program extending over at least 5 years is highly
recommended that incorporates a major mechanical, chemical or
biological treatment coupled with bottom barrier application and
hand removal, a public education/exotic weed prevention
program, and a monitoring /evaluation component.

In view of this multi-faceted objective, the following milfoil/
waterlily treatment options for Lake Twelve are presented in
descending order of intensity of treatment and effectiveness
against target plants. Of note is that the most intensive actions
may possibly have the greatest initial impacts on the ecosystem
and require the greatest initial expense. Thus, the order in which
the scenarios are presented does not represent a preferred ranking.
All of the treatment scenarios are set up in terms of an integrated
aquatic plant management program with review each year,
utilizing a main, large-scale treatment option, supported by other
smaller scale options. The long-term, integrated milfoil /waterlily
management program is composed of a reactive treatment
consisting of a combination of large-scale and small-

scale methods, a i i i
and a monitoring/evaluation element. For Lake
Twelve, none of the recommended options is expected to have any
detrimental impacts on human health, if treatments are performed
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Treatment Scenario #1

properly. Table -1 summarizes Proposed Management Options,
including Integrated Treatment Scenario components and 5
projected costs for a minimum 5-year program.

In-lake Treatments (All treatments contracted out)
Major treatment of milfoil/'waterlily beds using hydraulic

dredging of substrate to a depth of 2 m between the 2m
and 4m depth contours,
Upland disposal of sediment/plant fragment spoils
Minor treatment of undredged shallow shoreline using other
physical means (hand pulling/bottom barrier
application)
Minor treatment of undredged shallow shoreline waterlily
areas with systemic Rodeo
r Program Elements
Permit Application/Environmental Assessment, if necessary
Public Awareness-Prevention Program
. Public meetings/posted signs on lake/
newsletters/media coverage
. Citizen watch for milfoil in lake
. Boat/Trailer Inspections-voluntary
Program Monitoring and Effectiveness Evaluation

Scenario #1 is the most intensive of milfoil treatment scenarios
with the objective of removing 2 meters of sediment from between
the 2m to 4m depth contours of the lake system over a total of 20
acres of bottom area. Because of the flocculent nature of the lake
sediments, nearshore milfoil and waterlily areas are treated with
more localized methods (hand-pulling, bottom barrier, herbicide
RODEO®) to protect shoreline stability. All mechanical and
chemical treatments are contracted out.

Years 2+: Control efforts in the second year should consist of
spot treatment of regrowth by applying bottom barrier or
herbicide treatment (RODEO®) of waterlilies. In addition, hand
removal is also recommended for small patches of milfoil
discovered during the course of the year. Milfoil prevention
efforts and public outreach activities are continued. Annual
monitoring of treatment effectiveness is highly recommended in
order to make any needed adjustments in the succeeding year’s
management program.

First year costs for initial hydraulic dredge treatment with
upland disposal of sediment/milfoil spoils will most likely be the
most costly of options and may become the real deciding factor on
intensity of program. But, with this scenario, the bulk of aquatic
plant management program costs should be concentrated in this
first year of treatment. At an average cost for i

(not including disposal) by private diving contractor of roughly
$8/m3, a single treatment covering 20 shoreline acres of Lake
Twelve could cost as much as $1.3 million. Materials and labor
costs for upland (lakeshore) disposal of dredged slurry would
depend on type and quantity of hoses/pipes/equipment,
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availability and proximity of disposal sites; disposal costs could
add upwards of $13,000 to $130,000 or more depending on
distance to disposal site. In those lake areas not treatable by
primary method of hydraulic dredging, additional materials and

wage costs would be incurred as a result of diver application of

commercial diver rates range from $1500 to $2000/day including
tender. Certainly, much of the expense of hiring private diving
contractors, for example, to apply bottom barriers could be offset
by applying dive-certified volunteers to these jobs. The
community should investigate whether using its own dive
personnel would result in significant increase in insurance/liability
expense. It is anticipated that the i i

component would be mainly a volunteer effort, with negligible
expenses (estimate $500/year). Finally, monitoring costs for a
private consultant to evaluate carry-over treatment effectiveness
in the lake are estimated to be around $1500-3000. Total costs
could range from $1.396 to 1.513 million for the first year of full-
scale intensive milfoil/waterlily treatment using hydraulic
dredging/removal as the major treatment.

Costs: Year 2+: Depending on the completeness of milfoil/
waterlily removal by the first year's mechanical/physical
treatments and success of the milfoil prevention program,
regrowth should be significantly less. Thus, total intensive control
effort/cost should be correspondingly less. In succeeding years
following these intensive treatments, annual program costs should
decline and eventually approach a minimum maintenance level of
less than $30,000. It may be necessary for the Lake Twelve
community to internally fund all or part of macrophyte control
programs in the lake. However, other external sources of money
may be available, such as through the active State Revolving Fund
(low-cost loans) or State Aquatic Weed Management Fund
{matching grants).

Ecological/human impacts: Of the combined treatment options
presented for Lake Twelve, the potential for disturbance of non-
target plants and animals is greatest with this scenario due to the
physical removal of large volumes of substrate. However, because
removal efforts are only being applied to a partial area of lake
bottom (zone between 2 and 4 meter depths), detrimental effects
on organisms can be kept to a minimum. Also, benthic organisms
inhabiting areas beneath bottom screening may be adversely
impacted, but effects would be limited to the small area of
coverage and would:be short-term, especially if barriers were
removed and relocated. Proper application of the systemic
herbicide RODEQ can maximize selectivity for waterlilies and
keep impacts on non-target plants to a minimum. Because control
efforts will be confined to water depths of between 1-4 meters
where milfoil growth is concentrated, there should be negligible to
no effect on wetland fringe plants. No unique species will be
impacted by these operations as a check of the Washington
Wildlife and Natural Heritage Program data bases produced no
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listing of rare or sensitive plant/animal species directly in Lake
Twelve (Appendix B).

Water quality effects of hydraulic dredging can also be kept to a
minimum. There may be some short-term increases in turbidity in
the area of operation, but these should be limited due to relatively
small area of treatment. Deployment of silt screens around the
active area of treatment can also help keep turbidity increases
contained. It is not expected that diver hand digging or
application of bottom barrier should impact lake water quality
outside of some short-term turbidity increases as a result of diver
activity near lake bottom. It is recommended that critical areas of
lake bottom (contaminated or high nutrient content, such as near
storm water outfalls) be identified prior to treatment in order to
avoid possible impacts to these sites.

There may be some short-term interference with recreational
pursuits in the lake during time of dredging operations, herbicide
application or bottom barrier applications due to the need for
isolating treatment areas from lake users to carry out work.
Again, interference with lake usage could be minimized by
conducting operations early in the season (e.g., April-June) and on
weekdays. Once the operations were completed, there would be
no restrictions to use.

Permits/Special Requirements

Hydraulic permit required for hydraulic dredging in lake,

obtainable (free of charge) from Washington Department of Fish

and Wildlife (WDFW).

Hydraulic permit required for bottom screening in lake, obtainable

(free of charge) from WDFW.

Application of bottom barrier and aquatic herbicides may be

subject to Shoreline Management Act and may need Shoreline

permit; permit cost for either method is dependent on total cost of

treatment.

It may be necessary to obtain a letter of approval from

i Department of ral .

Use of aquatic herbicides does require submitting an Aquatic
ment Permit Application for short-term modification

to state water quality standards to Washington State Department

of Ecology before initiation of treatment.

Ideally, time required for state agencies to process a permit
application is at least 45 days, but could be much longer if the
permit application is not properly completed. If multiple permits
from several local, county or state jurisdictions are required, the
overall processing time period could be extended as well.
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Treatment Scenario #2

In-take Treatments (Most treatments conducted by lake

volunteers)

Lease/purchase of hydraulic dredge equipment

Major treatment of milfoil/waterlily beds using hydraulic
dredging of substrate to a depth of 2 m between the 2m
and 4m depth contours,

Upland disposal of sediment/plant fragment spoils

Minor treatment of undredged shallow shoreline using other
physical means (hand pulling/bottom barrier
application)

Minor treatment of undredged shallow shoreline waterlily
areas with systemic Rodeo (contracted out)

Other Program Elements

Permit Application/Environmental Assessment, if necessary

Public Awareness-Prevention Program
. Public meetings/posted signs on lake/

newsletters/media coverage

. Citizen watch for milfoil in lake
. Boat/Trailer Inspections-voluntary

Program Monitoring and Effectiveness Evaluation.

This treatment scenario is also very intensive, consisting of the
same major components as #1 with the objective of removal of
milfoil and waterlilies from priority areas of the lake, but differs in
the amount of work that is contracted to independent vendors.
The Public Awareness element should be ongoing year-round, with
most of the volunteer effort concentrated during typical high-use
period (e.g., April-October). The monitoring element consists of
evaluation of effectiveness of program and provision for
modification in plan, if needed. This element would become
active during the latter part of the control program year (e.g., July-
December). .

Years 2+ Same as in Scenario #1.

First year costs for initial hydraulic dredge treatment with
upland disposal of sediment/milfoil spoils will be less than
scenario #1 mainly because the 20 acre dredge treatment will be
spread over 5 years. This scenario includes purchase of a
hydraulic dredge unit for an estimated $80,000 that is owned and
operated by lake volunteers. A major assumption involved with
this scenario is operation of the dredge at a total yearly treatment
rate of 4 acres/year (=40 m3/hr for 100 days operation/year).
Same costs for operation @ $8/m?3 are also assumed, with similar
additional costs for upland disposal of $13,000-130,000, and
expenses incurred for any required environmental assessment and
permitting. In those lake areas not treatable by primary method of
hydraulic dredging, additional materials and wage costs would be
incurred as a result of diver application of bottom barrier and/or
hand removal of milfoil/waterlily plants; commercial diver rates
range from $1500 to $2000/day including tender. Certainly, much
of the expense of hiring private diving contractors, for example, to
apply bottom barrier could be offset by applying dive-certified
volunteers to these jobs. The community should investigate
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whether using its own dive personnel would result in significant
increase in insurance/liability expense. It is anticipated that the
prevention/public awareness component would be mainly a
volunteer effort, with negligible expenses (estimate $500/year).
Finally, monitoring costs for a private consultant to evaluate
carry-over treatment effectiveness in the lake are estimated to be
around $1500-3000. Total costs could range from $395,600 to
$419,000 for the first year of full-scale intensive milfoil/waterlily
treatment using hydraulic dredging/removal as the major
treatment.

Costs: Year 2+: Assuming each year's dredging effort is
maximal, total annual costs in the second and successive years
should be under $300,000,

Ecological/human impacts: Like scenario #1, the potential for
disturbance of non-target plants and animals is great due to the
physical removal of large volumes of substrate. However, because
annual removal efforts are being applied to an even smaller area
than that in scenario #1, detrimental effects on organisms can be
kept to a minimum. Also, benthic organisms inhabiting areas
beneath bottom screening may be adversely impacted, but effects
would be limited to the small area of coverage and would be
short-term, especially if barriers were removed and relocated.
Proper application of the systemic herbicide Rodeo can maximize
selectivity for waterlilies and keep impacts on non-target plants to
a minimum. Because control efforts will be confined to water
depths of between 1-4 meters where milfoil growth is
concentrated, there should be negligible to no effect on wetland
fringe plants. No unique species will be impacted by these
operations as a check of the Washington Wildlife and Natural
Heritage Program data bases produced no listing of rare or
sensitive plant/animal species in Lake Twelve proper (Appendix
B).

As in the previous scenario, water quality effects of hydraulic
dredging can also be kept to a minimum. There may be some
short-term increases in turbidity in the area of operation, but these
should be limited due to relatively small area of treatment.
Deployment of silt screens around the active area of treatment can
also help keep turbidity increases contained. It is not expected
that diver hand digging or application of bottom barrier should
impact lake water quality outside of some short-term turbidity
increases as a result of diver activity near lake bottom. It is
recommended that critical areas of lake bottom (contaminated or
high nutrient content, such as near storm water outfalls) be
identified prior to treatment in order to avoid possible impacts to
these sites.

There may be some short-term interference with recreational
pursuits in the lake during time of dredging operations, herbicide
application or bottom barrier applications due to the need to
isolate treatment area from lake users for performance of work.
Again, interference with lake usage could be minimized by
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Treatment Scenario #3

conducting operations early in the season (e.g., April-June) and on
weekdays. Once the operations were completed, there would be
no restrictions to use.

Permits/Special Requirements

rauli rmit required for hydraulic dredging in lake,
obtainable (free of charge) from Washington State Department of
Fish and Wildlife (WDFW). :

rauli it required for bottom screening in lake, obtainable

(free of charge) from WDFW.
Application of bottom barrier or aquatic herbicides may be subject
to Shoreli n and may need Shoreline permit;

permit cost dependent on total treatment costs.

It may be necessary to obtain a letter of approval from
i n rtment of I ICes.

Use of aquatic herbicides does require submitting an Aguatic

Plant Management Permit Application for short-term modification

to state water quality standards to Washington State Department

of Ecology before initiation of treatment.

Ideally, time required for state agencies to process a permit
application is at least 45 days, but could be much longer if the
permit application is not properly completed. If muiltiple permits
from several local, county or state jurisdictions are required, the
overall processing time period could be extended as well.

in-lake Treatment
Whole-lake (littoral) diver surveillance for milfoil

(Year 1) Major treatment using SONAR, one annual
application along entire lake littoral

(Year 2)Major treatment using RODEO, one annual application
at selected areas along lake littoral

Minor treatments using hand removal and bottom barrier

r Pr m El t
Public Awareness-Prevention Program.
¢ Public meetings/posted signs on lake/

newsletters/media coverage
. Citizen watch for milfoil in lake
. Boat/Trailer Inspections-voluntary
Program Monitoring and Effectiveness Evaluation.

The major treatment component of this scenario consists of an
intensive, chemical treatment using systemic herbicides that are
actively absorbed by plant roots and shoots. Two different
herbicides, SONAR and RODEOQ, are used that differentially
target watermilfoil and waterlilies, respectively. In year 1, an
initial survey of the lake littoral is conducted by diver sometime in
spring (e.g., March or April) to locate milfoil plants and determine
extent of coverage in lake. Upon completion of diver survey,
control elements can be initiated, ideally early in the milfoil growth
season (May to July). In this scenario a large-scale application of
SONAR (fluridone) is made along the entire shoreline of Lake
Twelve during the spring season following the diver survey to
confirm extent of milfoil growth. Application would be made in a
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narrow band covering lake surface between 1 and 4 meter water
depth (where milfoil growth was concentrated as of July 1994),
approximately 24 acres total.

Year 2+ As in Year 1, an early season, pre-treatment diver
inspection of the lake littoral is recommended. Depending on the
effectiveness of milfoil removal in Lake Twelve following the first
year SONAR treatment, another SONAR application may be
necessary in the following year to hit regrowth. Block applications
of SONAR possibly covering up to 10 acres may be needed in year
2. Treatment of selected waterlily beds with aquatic herbicide
RODEQO is delayed to year 2 in order to assess extent of non-
target impacts on the lilies by first-year SONAR application. In
late spring-early summer of year 2, when waterlily growth is more
apparent, application of RODEO is made along priority shoreline
areas between 1m and 3.25 m depth (up to 5 acres), but avoiding
the buffer area less than 1 m depth abutting the east end wetland.
Because at least two herbicide treatments are anticipated,
mitigation efforts (to revegetate any damaged shoreline fringe
areas) are delayed to year three to allow time for full effects to
become obvious. Later in the season of year two, when evidence
of kill effectiveness is more apparent (2-3 months later), cleanup
treatment of unaffected milfoil plants by hand removal or bottom
screening application may be necessary. In succeeding years, hand
removal of small milfoil patches is recommended, as well as
maintenance and reapplication of bottom barriers, if needed.
Small, spot treatment of waterlily beds may be necessary in year 4
{up to 2.5 acres). The prevention program (boat checks, public
education) should be continued. Monitoring of treatment
effectiveness should also be continued in order to make
appropriate adjustments in succeeding year's management
program.

First Year Costs: Cost for use of private divers (for pre-
treatment survey, milfoil removal, bottom barrier application)
range upwards of $1500 to $2000/day. At an average cost for
materials and application by private contractor of roughly
$1000/acre, first year costs for an application of SONAR (25
acres) could be upwards of $25,000. It is anticipated that the
prevention component would be mainly a volunteer effort, with
negligible expenses. Shoreline permit fees could cost upwards of
$2500. Monitoring costs for a private consultant to monitor carry-
over effectiveness in the lake are estimated to be $3,000. Thus,
first year program costs could be as much as $33,600, assuming at
least 1 day for diver services and materials expenses.

Costs for Year 2+: The bulk of program costs for scenario 3 will
most likely occur in year 2 ($40,800). This is because of a possible
need for additional SONAR retreatment, a RODEO application,
and diver hand removal/bottom barrier application, all
depending on efficacy of the first year herbicide treatments. At an
average cost of $250/acre, a 5 acre application of RODEC would
cost approximately $1300. As in year 1, shoreline permit fees
could cost upwards of $2500. Total annual costs for an

J-9 WATER Environmental Services, Inc.




Lake Twelva JAPMP

herbicide-based program for milfoil /waterlily control in Lake
Twelve using SONAR/ RODEO and supported by physical
removal methods using a diver should successively decline after
the second year, approaching costs of $33,000 or less. The main
cost in the latter years will most likely be purchase and
installation of new bottom barrier material. Mitigation efforts are
delayed to the third year to allow time to estimate revegetation
needs resulting from any herbicide damage to wetland fringe
plants. Based on results of similar herbicide programs in
Washington State, emergent plant revegetation cost should be
minimal; for example, if 300 m? of shoreline area were affected,
revegetation estimates would be about $2,500 relying largely on
volunteer labor.

Ecological/lhuman impacts: Because of potential for drift,
SONAR may not stay within the treatment zone, resuiting in
extension of effective treatment area to as much as two times the
application area. However, detrimental impacts of both SONAR
and RODEO on other vulnerable non-farget in-lake plants can be
minimized by adjusting timing and rate of application to target
milfoil/waterlilies at their most susceptible point. The possibility
does exist for some downstream effects of SONAR on the
wetland at the east end of the lake, but because of dilution effects,
these impacts should be minimal. Also, delaying the SONAR
treatment to late spring-early summer, when precipitation and
outflow decline substantially, should further minimize
downstream movement of the herbicide. Considering this
potential for non-target plant effects, a plan for mitigation of
shoreline and wetland plants may be necessary.

Fluridone has a very low order of toxicity to fish and wildlife, and
at the extremely low concentrations expected to be used in Lake
Twelve, should have negligible effect on trout and other
warmwater fish in Lake Twelve, and any salmonids present
downstream if flow through the wetland even exists. With an
even lower order of toxicity to fish and wildlife, glyphosate
impacts should also be absolutely minimal, more so since the
herbicide is hand-applied to individual leaf surfaces.

There are no expected risks to human health if Lake Twelve is
treated with SONAR. A chemical review of SONAR literature
was recently completed by Thurston County Public Health and
Social Services Department with regard to usage in Long Lake,
which found no significant long-term human health risks
associated with the proper use of this herbicide (Thurston County
Public Health and Social Services Department Memo, SONAR
Review, March 27, 1990).

impacts of phased SONAR and RODEO
applications should be minimal. Toxicity effects of fluridone on
vegetation are slow, taking up to 1-3 months to become visually
evident. The process of plant death is slow, so potential nutrient
releases and possible algal bloom should be correspondingly
slowed too. If non-target plants are not substantially damaged by
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Treatment Scenario #4

the SONAR treatment, unimpacted plants could continue to take
up the extra nutrients, providing a mechanism for natural
mitigation and perhaps staving off an artificially-induced algal
bloom.

There may be some recreational impacts affecting mostly
swimming, which is discouraged during and immediately after
treatment, although there is no label restriction for swimming (See
SONAR label, Appendix D). There are irrigation restrictions with
SONAR use. Glyphosate treatment does carry a label restriction
on use when applied within 1/2 mile of pofable intakes, requiring
a shutoff on all such intakes for a minimum of 48 hours or until
glyphosate levels drop below 0.7 ppm.

Permits/Special Requirements
Use of aquatic herbicides does requxre submitting an Aguatic
n i i n for short-term modification

to state water quality standards to Washington State Department
of Ecology before initiation of treatment.

rauli it required for bottom screening in lake, obtainable
(free of charge) from Washington State Department of Fish and
Wildlife (WDFW).
Bottom barrier application and herbicide treatment may be subject
to Shoreline Management Act and may need Shoreline permit for
installation, dependent on scale and total cost of in-lake
treatment.

Ideally, time required for state agencies to process a permit
application is at least 45 days, but could be much longer if the
permit application is not properly completed. If multiple permits
from several local, county or state jurisdictions are required, the
overall processing tirne period could be extended as well.

in-lake Treatments
Major treatment involving planting of sterile grass carp

Outlet containment structure design and modification
Minor ::’reatments using ltmnd removal and bottom barrier
Other Program Elements
Environmental permits and assessment, if necessary
Public Awareness-Prevention Program.

. Public meetings/posted signs on lake/

newsletters/media coverage

. Citizen watch for milfoil in lake

. Boat/Trailer Inspections-voluntary
Program Monitoring and Effectiveness Evaluation.

This scenario involves implantation of sterile grass carp as a
potential technique for lake-wide, moderate-intensity control of
submersed plants in Lake Twelve, Grass carp can control certain
nuisance aquatic plants under the right circumstances, although
the fish do demonstrate distinct food preferences. While Eurasian
watermilfoil and waterlilies do not seem to be highly preferred
species, especially where other edible species may be present,
variable control of these weeds by grass carp has been
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demonstrated in the Northwest (e.g., Silver Lake, Cowlitz
County). Furthermore, control effects may be more slowly
achieved with use of this biological agent than with other
mechanical or chemical options listed above. Management studies
in Washington waters indicate that substantial removal of
vegetation by sterile grass carp may not become apparent until 3-5
years after introduction. Stocking rates are dependent on climate,
water temperature, type and extent of plant species and other
site-specific constraints. Thus, it will be necessary to develop
specific stocking rates for Lake Twelve. An environmental
assessment specific to Lake Twelve may also be required prior to
implementation. Since an escape barrier on the outlet is required
to prevent movement of fish out of the system and avoid impacts
on downstream non-target vegetation, the scenario requires design
and construction of a primary outlet structure at the lake /wetland
interface. Because of the presence of the expansive, high quality
wetland at the outlet end of the lake, a second barrier structure
may be necessary at the double culverts downstream as an
additional precaution. A second restocking of up to 30% of the
initial fish quantity may be needed by year 3. The scenario also
includes small-scale bottom barrier applications, if necessary in
years 4 and 5.

Costs: Overall first-year program costs for this scenario include
stocking rate design, outlet barrier design and construction, fish
purchase and any required environmental assessment, as well as
prevention and monitoring. The bulk of expenses for this scenario
would occur in the first year and could total as much as $309,000
if two outlet barriers were needed. However, successive annual
costs are estimated to be less than $3,000 for both years 2 and 3,
increasing to about $14,000 in years 4 and 5 to cover any small-
scale application of bottom barrier and required permits, if
needed.

Ecological/lhuman Impacts: Since herbivorous grass carp
demonstrate distinct food preferences, removal of certain
beneficial native aquatic plants are most likely. Impacts of grass
carp introduction on human health should be negligible to non-
existent.

Permits/Special Requirements
Washington State Department of Fish and Wildlife (WDFW)
requires a game fish planting permit prior to grass carp
introduction to a water body. In addition, if outlet screening is
necessary, i is required from the WDFW..
Washington Department of Natural Resources I i
must be contacted for assessment of threatened or
endangered plant species. Bottom barrier application requires
hydraulic_approval from the WDFW, and may be subject to
horeli n and may need Shoreline permit for
installation, dependent on scale and cost of barrier application.

Ideally, time required for State agencies to process a permit
application is at least 45 days, but could be much longer if the
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Treatment Scenario #5

permit application is not properly completed. If multiple permits
from several local, county or state jurisdictions are required, the
overall processing time period could be extended as well.

in-lake Treatments

(Major treatments contracted out)

Major treatment involving large-scale mechanical harvesting
Minor treatments: small-scale bottom barrier application
Minor treatments: hand-removal of plant, including roots

Public Awareness-Prevention Program.
. Public meetings/posted signs on lake/
newsletters/media coverage
. Citizen watch for milfoil in lake
. Boat/Trailer Inspections-voluntary
Program Monitoring and Effectiveness Evaluation.

This scenario adds the element of lake-wide harvesting, used as a
cosmetic tool to keep the water column clear in those areas of
heavy weed infestation (e.g., nearshore areas, especially boat
launch). Harvesting of excess vegetation has the added
advantage of removing from the lake a future source of nutrient
and organic input (resulting from decay). Harvesting alone
produces only short-term control of plant growth; long-term
reductions in plant bed area cannot be expected. With this
scenario, the primary, large-scale management goal is one of
keeping high use areas free of nuisance, surfacing weeds. A small-
scale goal would be as in previous scenarios to keep shallow,
critical areas clear of weeds using more intensive methods such as
bottom barrier applications or hand removal techniques.
Implementation of watershed measures, public awareness and
monitoring programs are included as in previous scenarios.

Costs: Contract costs for mechanical harvesting services
currently vary from $700-1000/acre, depending on scale. Again,
costs for small-scale bottom barrier application would depend on
target area and barrier material; for example, 1 acre treatment
would be upwards of $45,000, including purchase of high end
materials. Shoreline permit fees could cost as much as $2500,
depending on acreage of bottom barrier applied. With a lake
management plan involving large-scale mechanical harvesting,
small-scale bottom screening and hand removal, and inclusion of
public awareness and monitoring elements, first year costs could
run as high as $72,500 including 1 acre of bottom barrier
application. Annual expenses for this maintenance mode scenario
should decline to approximately $50,000 or less after the first
year, and eventually to under $30,000.

Ecological/human impacts: Mechanical harvesting is not
species- specific and would result in removal of target milfoil and
waterlilies as well as any non-target species intermingled with
them. With regard to Eurasian watermilfoil, there would be a risk
of creating fragments through harvesting activities that could be
spread to other areas of the lake. But the risk would probably be
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Treatment Scenario #6

no worse than fragments formed by continual passage of boats
through infested areas during the growth season. Efforts could be
made to minimize spread of fragments perhaps by screening off
critical areas during harvesting operations. Harvesting can result
in unintentional removal of fish and other aquatic life utilizing
plant beds for nesting, forage or refuge.

Permits/Special Requirements h

Mechanical cutting (including battery-operated equipment) does
require hydraulic approval from the Washington Department of
Fish and Wildlife (WDFW). Also check with your local
government to determine if local regulations apply to mechanical
cutting operations.

Bottom barrier application requires hydraulic approval from the
WDFW, and may be subject to Shoreline Management Act and
may need Shoreline permit for installation, dependent on scale
and cost of barrier application.

Ideally, time required for state agencies to process a permit
application is at least 45 days, but could be much longer if the
permit application is not properly completed. If multiple permits
from several local, county or state jurisdictions are required, the
overall processing time period could be extended as well.

in-lake Treatments (Most treatments conducted by lake
volunteers)

Lease/purchase of mechanical harvester equipment by
community

Major treatment involving large-scale mechanical harvesting
Minor treatments: small-scale bottom barrier application
Minor treatments: hand-removal of plant, including roots

Qther Program Elements

Public Awareness-Prevention Program,

. Public meetings/posted signs on lake/
newsletters/media coverage

. Citizen watch for milfoil in lake

. Boat/Trailer Inspections-voluntary

Program Monitoring and Effectiveness Evaluation,

This scenario differs from scenario #5 in the purchase and
operation of harvester equipment by the Lake Twelve community.
Again, lake-wide harvesting is used as a cosmetic tool to keep the
water column clear in those areas of heavy weed infestation (e.g.,
shoreline areas, especially boat launch). Harvesting of excess
vegetation has the added advantage of removing from the lake a
future source of nutrient and organic input (resulting from decay)
Harvesting alone produces only short-term control of plant
growth; long-term reductions in plant bed area cannot be
expected. Also, with regard to Eurasian watermilfoil, there would
be a risk of creating fragments through harvesting activities that
could be spread to other areas of the lake. But the risk would
probably be no worse than fragments formed by continual passage
of boats through infested areas during the growth season. Efforts
could be made to minimize spread of fragments perhaps by
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restricting harvesting to the densest sites and screening off critical
areas during harvesting operations. Again, the large-scale
management goal is one of keeping high use areas free of nuisance,
surfacing weeds. A small-scale goal would be as in previous
scenarios to keep shallow areas difficult to access with the
harvester clear of weeds using more intensive methods such as
bottom barrier applications or hand removal techniques.
Implementation of watershed measures, public awareness and
monitoring programs are included as in previous scenarios.

Costs: First year expenses include capital costs for purchase of
equipment. Again, costs for small-scale bottom barrier
application would depend on target area and barrier material; for
example, 1 acre treatment would be upwards of $45,000,
including purchase of high end materials. Shoreline permit fees
could cost upwards of $2500, depending on total area of bottom
barrier application With a lake management plan involving
community operation of mechanical harvester, smail-scale bottom
screening and hand removal, and inclusion of public awareness
and monitoring elements, first year annual expenses for this
maintenance scenario could run as high as $143,500 including
purchase of a moderate-priced machine of $80,000 and up to one
acre of bottom barrier application. Expenses should decline
significantly in successive years to about $40,000 in years 2 and 3,
and could be kept to approximately $20,000 or less by year 5.

Ecological/human impacts: Mechanical harvesting is not
species- specific and would result in removal of target milfoil and
waterlilies as well as any non-target species intermingled with
them. With regard to Eurasian watermilfoil, there would be a risk
of creating fragments through harvesting activities that could be
spread to other areas of the lake. But the risk would probably be
no worse than fragments formed by continual passage of boats
through infested areas during the growth season. Efforts could be
made to minimize spread of fragments perhaps by screening off
critical areas during harvesting operations. Harvesting can result
in unintentional removal of fish and other aquatic life utilizing
plant beds for nesting, forage or refuge.

Permits/Special Requirements

Mechanical cutting (includes battery-operated equipment) requires
hydraulic approval from the Washington Department of Fish and
Wildlife (WDFW). Also local regulations should be checked for
requirements regarding mechanical cutting operations.

Bottom barrier application requires hydraulic approval from the
WDFW, and may be subject to Shoreline Management Act and
may need Shoreline permit for installation, dependent on scale
and cost of barrier application.

Ideally, time required for State agencies to process a permit
application is at least 45 days, but could be much longer if the
permit application is not properly completed. If multiple permits
from several local, county or state jurisdictions are required, the
overall processing time period could be extended as well.
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LAKE TWELVE

INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Recommended Action Plan for Lake Twelve

Step K

Recommended Plan

Integrated Treatment
Scenario

Realistically, aquatic plant management, particularly milfoil
control in Lake Twelve will be an ongoing concern and will take a
long-term commitment. Eurasian watermiifoil can be a tenacious
and persistent pest. The difficulty in routing this weed from a
system increases as plant coverage/density increases. Thus, the
possibility of eliminating milfoil populations from Lake Twelve
could realistically take many, many years under the best
circumstances. As a result, a 5 year (minimum) program of
aggressive in-l reatment is proposed. With the goal of
aggressive removal of all known Eurasian watermilfoil
populations and intensive control of selected areas of waterlilies
in Lake Twelve, Treatment Scenario #3 is highly recommended
and discussed below.

In-lake Treatments
Whole-lake (littoral) diver surveillance for milfoil

(Year 1)-Major treatment using SONAR, one annual
application along entire lake littoral

(Year 2)-Major treatment using RODEO, one annual
application at selected areas along lake littoral

-Minor re-treatment using SONAR, if necessary

(Year 4)-Minor retreatment of waterlily beds with RODEO,
if necessary

(Year 1-5)-Minor treatments using hand removal and
bottom barrier

Other Plan Elements
Establishing Action Team
Use Restrictions
Mitigation of damaged native emergent plants, if needed
Public Awareness-Prevention Program

* Public meetings/posted signs on lake/

newsletters/media coverage

¢ Citizen watch for milfoil in lake

* Boat/Trailer Inspections-voluntary .
Program Monitoring and Effectiveness Evaluation
Permit Requirements
Implementation and Funding Alternatives

This integrated treatment scenario involves a combination of large-
scale chemical methods in the first few years supported by small-
scale physical methods. The plan includes provisions for public
awareness and annual monitoring/evaluation to allow for
making appropriate program adjustments. Finally, if removal of
milfoil is achieved in Lake Twelve, it is crucial to sustain the
preventative surveillance program to search for and attack new
milfoil colony outbreaks. Other program components include
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In-lake Treatments

permit requirements, implementation and funding alternatives.
Each of these program components is discussed separately below.

The major treatment component of this scenario consists of an
intensive, chemical treatment in the first few years using systemic
herbicides that are actively absorbed by plant roots and shoots.
Two different herbicides, SONAR and RODEQ, are used that
differentially target watermilfoil and waterlilies, respectively. In
year 1, an initial survey of the lake littoral is conducted sometime
in spring (e.g., April or May) to locate milfoil plants and
determine extent of coverage in lake (recommend surface survey
with a diver for underwater inspection). Upon completion of the
survey, control elements can be initiated ideally early in the milfoil
growth season (May to July). In this scenario a large-scale
application of SONAR (fluridone) is made along the entire
shoreline of Lake Twelve during the late spring season following
the lakewide survey. The fluridone application would be made
targeting milfoil beds between 1 and 4 meter water depth (where
milfoil growth was concentrated as of July 1994), approximately
24 acres total (Figure I-1). The appropriate formulation of
SONAR should be used, with application made at the
recommended label rate for milfoil control. Currently, lakewide
applications of fluridone are made to supply an initial
concentration of 10-20 ppb in lake water for miltoil control (See
SONAR label, Appendix D). A sampling program will be
necessary to collect lake water samples at regular intervals to
monitor fluridone concentrations in the lake.

Year 2+: As in year 1, an early séason, pre-treatment
surface/underwater diver inspection of the lake littoral is
recommended. Depending on the effectiveness of milfoil removal
in Lake Twelve following the first year SONAR Kreatment, another
SONAR application may be necessary in the following year to hit
regrowth. Block applications of SONAR po:sibly covering up to
10 acres may be needed in year 2.

Treatment of selected waterlily beds with aquatic herbicide
glyphosate (RODEO) is delayed to year 2 in order to assess
extent of non-target impacts on the lilies by first-year SONAR
application. In early summer of year 2, when waterlily growth is
more apparent, application of RODEO is made along priority
shoreline areas between Im and 3.25 m depth (estimate up to 5
acres), but avoiding the buffer area less than 1 m depth abutting
the east end wetland (Figure I-1). RODEO is applied to the
surface of individual emergent plants at recoinmended label rates.
A retreatment of waterlily beds with RODEO (estimate up to 2.5
acres) may be needed in year 4.

The IAPMP for Lake Twelve also recommentis small-scale manual
or physical plant removal methods to h: used around the
shoreline, if necessary. Later in the season of year two, when
evidence of kill effectiveness is more apparent (2-3 months later),
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cleanup treatment of unaffected milfoil plants by hand removal
(digging) or bottom screening application may be necessary. In
succeeding years, hand removal of small milfoil patches is
recommended, as well as maintenance and reapplication of
bottom barriers, if needed.

Optional Biomass Toxicity effects of fluridone on vegetation are slow, taking up to

Removal 1-3 months to become visually evident. Although plants may be
dead or dying at the end of that time, there is a concern about the
resultant biomass and whether dieback will release additional
nutrients into the water column and fuel an algal bloom. The
process of plant death is slow, so potential nutrient releases
should be correspondingly slowed too. If non-target plants are
not substantially damaged by the SONAR treatment, unimpacted
plants could continue to take up the extra nutrients, providing a
mechanism for natural mitigation and perhaps staving off an
artificially-induced algal bloom. As an optional activity in year 1,
dead and dying plant biomass could also be removed by
mechanical harvesting after a suitable length of time to allow full
absorption of fluridone into the milfoil plants (e.g., 3 months
following treatment). Similarly, harvesting removal of dead,
floating glyphosate-affected waterlilies may be an option in late
summer of year 2, Of course, implementing this harvesting option
will add up to $1000/acre to the total annual cost of the program,
unless volunteer removal efforts are used. NOTE:
Implementation of this option should be assessed by the
Action Team (See discussion below).

Other Plan Elements

Establishing Action Team It is highly recommended that an Action Team be established prior
to implementation of aquatic plant management activities in Lake
Twelve. The team would be formed for the purpose of making
critical decisions on issues that may arise regarding specifics of
the program. Team members could include, for instance,
representatives of the lake community, state and local agencies,
tribal members, and aquatic plant management professionals.
Critical issues may include timing of herbicide treatment, precise
application rates and formulation, and water sampling schedule,
if required. '

Use Restrictions There may be some recreational impacts with the use of SONAR,
affecting mostly swimming, which is discouraged during and
immediately after treatment, although there is no label restriction
for swimming (See SONAR label, Appendix D). However,
because SONAR treatments are most effectively made between
April-July for milfoil control, recreational impacts can be kept to a
minimum by early season application. There are irrigation
, restrictions with SONAR use. Glyphosate treatment does carry a
i label restriction on use when applied within 1/2 mile of potable
* intakes, requiring a shutoff on all such intakes for a minimum of
. 48 hours or until glyphosate levels drop below 0.7 ppm. As a
result, lake residents should use alternative drinking water
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Mitigation

Public Awareness/
Exotic Weed Prevention
Program

sources, such as purchasing commercially sold, bottled water for
an appropriate period of time during and following RODEO
application as well as SONAR treatment.

SONAR may impact other non-target native plants in Lake
Twelve and its associated wetlands. However, concerted efforts
to employ a prudent application scheme should minimize impacts
to emergent plants on the lakeshore perimeter of Lake Twelve.
Because of dilution effects in the lake, any impacts of the active
ingredient, fluridone, on the wetland at the east end of the lake
should be minimal. Also, delaying the SONAR treatment to late
spring-early summer, when precipitation and outflow through the
wetland decline substantially, should further minimize
downstream movement of the herbicide. Such efforts as well as
development of a mitigation plan for revegetation of damaged
areas are expected to satisfy the Governor's Executive Order
11990, Protection of Wetlands. These actions should also satisfy
the Washington ' ildlife’s
reccomendation that a minimum of 25% of aquatic vegetation be
preserved for wildlife habitat in lakes treated with herbicides.
Because at least two SONAR treatments may be necessary,
mitigation efforts (to revegetate any damaged native emergent
plants along shoreline areas) are delayed to year three to allow
time for full effects to become obvious. Mitigation need should be
determined in year 3 by performing a basic survey of the wetland
strip bordering the outflow stream of Lake Twelve to assess
condition of emergent plants. Results should be compared to the
pre-existing data compiled on the Lake Twelve wetlands (check
King County database).

The Lake Twelve IAPMP also includes a multi-faceted public

awareness/milfoil prevention element. Public outreach efforts are
encouraged on a year-round basis to keep the larger community
informed as to the status and progress of nuisance aquatic plant
control in Lake Twelve. This can be accomplished by continuation
of regular newsletters mailed to Lake Twelve Association
members, conducting public and informal meetings, and posting
lake information on local bulletin boards. Public Education efforts
resulting from the Integrated Aquatic Plant Management Plan
should complement existing programs previously recommended in
the Phase I study (Envirovision, 1994).

The purpose of the exotic weed prevention element is to prevent
reintroduction of milfeil, or other non-native invasive plants, to
the lake and provide a quick response if new populations are
sighted. While Eurasian watermilfoil is presently the species of
concern in Lake Twelve, it is important to prevent introduction of
other exotic species such as Brazilian elodea (Egeria densa),
parrotfeather (M. aquaticum), and fanwort (Cabomba caroliniana),
all of which have documented, established populations in western
Washington waters. While established, persistent populations
have yet to be documented in Washington waters, it is also critical
to be on the alert for other exotic nuisance species, hydrilla
(Hydrilla verticillata) and water hyacinth (Eichhornia crassipes).
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Program Monitoning
and Evaluation

Since spread of milfoil fragments most commonly occurs as a
result of transport on boating equipment (Newroth, 1990), efforts
to halt spread through educational means and by visual
inspection of boats entering /leaving the lake are recommended. A
milfoil prevention sign developed by King County SWM is
currently posted at the Lake Twelve public boat launch. As part
of the planning process, consideration was also given to the
feasibility of a boat check and washing operation at Lake Twelve
boat ramp. Due to high projected costs for physical washing
alternatives (See Appendix E), it was recommended that a boat
checking operation could be undertaken staffed by volunteers
from the community. Inspection efforts should be targeted for
typical high-use periods, e.g., from April (opening day of inland
fishing) to July,

Regular patrolling of Lake Twelve should be conducted to check
for outbreaks of milfoil or other non-native, invasive plants. At
least six lake residents should be trained to look for Eurasian
watermilfoil as well as other dangerous exotic invasive plants.
The Citizen's Manual for Developing Integrated Aquatic
Vegetation Management Plans (Gibbons et. al., 1994) provides a
description and line drawings of these and other exotic invasive
plants. Surveillance should be made monthly from April to
October, using an underwater viewer to see into the water, and
pulling suspect plant samples with a rake for a surface check.
Washington Department of Ecology can be consulted for expert
identification of aquatic plants.

The monitoring /evaluation component consists of at least annual
surveying and evaluating effectiveness of in-lake control activities
and other program elements. By performing a periodic "checkup”
of the lake, appropriate adjustments can be made in the
succeeding year's management program to maximize program
effectiveness. With so much time, effort and money behind the
integrated aquatic plant management program, the importance of
an annual program evaluation cannot be over-emphasized.
Program results should be evaluated with respect to aquatic plant
management goals set for the lake, and produced into a written
report. The following offers some guidelines for evaluating
progress of the program in achieving major management goals.

Major Goal: To aggressively remove noxious Eurasian
watermilfoil populations from all known locations in the lake.
As discussed earlier, accomplishment of this goal will take
aggressive, persistent, long-term efforts. To get a quantitative
handle to measure progress on this goal, type and extent of
aquatic plants need to be assessed from year to year. Aquatic
plant mapping similar to the procedure performed during summer
of 1994 should be continued for at least 5 years, with more
detailed surveys in the first two years. During the summer season,
community composition and areal estimates of plant beds should
be made, as well as locations and biomass estimates of any milfoil
beds. These surveys should be supplemented with results of
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volunteer surveillance as described above. A detailed evaluation
report should be prepared including this comparative data,
particularly as it relates to the 1994 pre-treatment survey results.
Costs for aquatic plant mapping and biomass measures are
estimated to be about $3000/year for the first two years and
$1500 annually thereafter.

Major Goal: To keep priority areas, the boat launch and
selected shoreline residential areas clear of plants for boating
and swimming safety reasons. Nuisance growth of waterlilies
(mainly white and colored species) and watershield, to a lesser
extent, are the main concern in the shallow nearshore areas of
Lake Twelve where swimming occurs. These plants may be
incidentally affected by SONAR application in year 1 and
selectively targeted in year 2 (and year 4, if needed) by a Rodeo
application. From year 2 on, small-scale treatments of waterlily

- beds will be necessary, employing hand-pulling (limited} and

placement of bottom barriers. Success of these measures can be
evaluated quantitatively in terms of the annual aquatic plant
mapping results described above. An additional measure of
success can be supplied through results of an annual opinion
survey of lake residents regarding shoreline lily beds.

Major Goal: To maintain sufficient habitat for fish and wildlife,
While both fluridone and glyphosate applications can be made in
a way to maximize selectivity for milfoil and waterlilies, non-
target plants may be variably affected. Thus, declines in plant
bed area may be most apparent in year 2 (following possible
treatment with both herbicides). Succeeding years should see
nuisance plant populations replaced by native species, and
continued maintenance of habitat for fish and wildlife. The
annual macrophyte survey will provide plant community
composition as well as areal coverage estimates, generating a
useful means to gage achievement of this goal.

Major Goal: To preserve the high quality wetland adjacent to
the east end of the lake. There is a considerable database
currently maintained by King County on the wetland system
associated with Lake Twelve. This data could serve as a pre-
treatment plant community baseline. The monitoring effort in year
3 should also include a basic survey of the wetlands bordering the
outflow stream of Lake Twelve to assess condition of emergent
plants. Results should be compared to the existing baseline data
compiled on the Lake Twelve wetlands (check King County
database), and the need and extent of mitigation determined.

King County Regulations And Permit Requirements

Shoreline Management

The King County Shoreline Management code (K.C.C. 25)
implements the state of Washington's Shoreline Management Act
of 1971. According to the Shoreline Management Act, a shoreline
permit is required for "substantial development” projects, i.e. any
development in which the total cost or fair market value exceeds
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Clearing and Grading

Zoning Code -
Environmentally Sensitive
Areas

$2,500 or any development which materially interferes with the
normal public use of the water or shorelines of the state.
Activities such as dredging and removal of materials are
considered development activities.

A shoreline permit exemption can be obtained from the King
County Department of Development and Environmental Services
(DDES) if bottom barriers are used to control growth of noxious
weeds, e.g. milfoil. This costs $276. A shoreline permit is
required from DDES if bottom barriers are used to control growth
of other plants which are not classified as noxious weeds, e.g.
water lilies. A shoreline permit is also required for herbicide use if
lake water use will be restricted or if herbicide costs exceed
$2,500. Approximately 90 to 120 days are required to obtain the
permit.

Shoreline permit fees depend on project cost: $1,280 if the project
cost is between $2,500 and $10,000; $2,560 if the project cost is
between $10,000 and $100,000; and $6,399 if the project cost is
between $100,000 and $500,000. Based on the estimated costs
for implementation of the Lake Twelve IAPMP, a shoreline permit
for Sonar and Rodeo treatments of the lake would cost $6,399.

A grading permit must be obtained from the King County
Department of Development and Environmental Services (DDES)
for all projects and activities which may involve clearing or
grading, including aquatic vegetation removal and management.
The King County Clearing and Grading Code (K.C.C. 16.82.050)
details the exceptions to this requirement and includes an
allowance for the removal of noxious weeds. Therefore, an
exception can be obtained for milfoil removal but a permit would
be needed for water lily removal. The base fee for the permit is
$367.50. If the proposed action required a substantive review,
there would be an additional fee of $512.

The King County Zoning Code (K.C.C. 21A.24), environmentally
sensitive areas chapter, currently prohibits the removal of aquatic
vegetation (by'herbicides or by other methods) from wetlands.
Noxious weeds can be removed from buffer zones of wetlands (25
to 100 feet from the wetland edge depending on the wetland
class). At present, the interpretation of the code is that lake
shoreline areas with wetland characteristics are regulated as
wetlands.

Community groups or public agencies can apply for an exemption
from this provision of the code if they can prove that removal of -
the aquatic vegetation will "protect, restore, or enhance the
wildlife habitat, natural drainage or other valuable functions of
the wetland resulting in a net improvement to the functions of the
wetland system.” SWM is currently examining the regulatory
framework and developing justifications for implementation of
aquatic plant management activities on Lake Twelve and other
King County lakes.
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Plan Costs

First Year Costs: Cost for use of private divers (for pre-
treatment survey, milfoil removal, bottom barrier application)
range upwards of $1500 to $2000/day. At an average cost for
materials and application by private contractor of roughl

$1000/acre, first year costs for an application of SONAR (25
acres) could be upwards of $25,000. It is anticipated that the
public outreach/exotic weed prevention component would be
mainly a volunteer effort, with expenses estimated to be under
$500. Local shoreline permit fees could cost upwards of $2500.
Monitoring costs for a lake management professional to evaluate
carry-over effectiveness in the lake are estimated to be $3,000.
Thus; first year program costs could be as much as $33,600,
assuming at least 1 day for diver services and materials expenses.

Costs for Year 2+ The bulk of program costs for scenario 3 will
most likely occur in year 2 ($41,600). This is because of a possible
need for additional SONAR retreatment, a RODEO application,
and diver hand removal/bottom barrier application, all
depending on efficacy of the first year herbicide treatments. Atan
average cost of $250/acre, a 5 acre application of RODEQ would
cost approximately $1300. As in year 1, shoreline permit fees
could cost upwards of $2500. Total annual costs for an
herbicide-based program for milfoil/waterlily control in Lake
Twelve using SONAR/ RODEO and supported by physical
removal methods using a diver should successively decline after
the second year, approaching costs of $33,000 or less, depending
on scale of physical control methods needed each year. The main
cost in the latter years will most likely be purchase and
installation of new bottom barrier material. Mitigation efforts are
delayed to the third year to allow time to estimate revegetation
needs resulting from any herbicide damage to wetland fringe
plants. A basic survey of the fringe area of the wetland bordering
the outflow stream from Lake Twelve should be made in the
spring of the third year and compared to baseline data. Based on
results of similar herbicide programs in Washington State,
emergent plant revegetation cost should be minimal. For example,

TABLE K-1
ESTIMATED COSTS FOR IMPLEMENTATION OF LAKE TWELVE I|APMP
Trealment Scenanos Trealment Elements Cosle (esl) LCosls g‘?st) Tosis (est)  Cosls (esl) . Cosis (651
First Year Second Year  Third Year Fourth Year Fifth Year
Systemic Herblcide Diver suivey $2,600 $2,800 $3,000 SO 0
phased application SONAR application $25,000 $10,000.00 £ 0 0
w/bottom barrler Rodeo appiication 0 $1,500 %0 $700 0
and hand removal Mitigation * 0 0 $2,500 0 0
Wetland fringe survey $2,600
Parmitting $2,500 2,500 $2,500 $2,800 2,500
Boltom screen
w/Diver install 23] $22,500 $22,500 $22.500 $12.000
‘ret?vlaoe da:tggged emergent  Public Ed/Prevent $500+volun $600+vohin  $5004volun  $500+volun  $500+volun
native v tion .
o Monltor/Evaluation $3000+vol $3000+vo! $1500+vol $1500+vol $1500+vol
TOTALS $33,600 $42,600 $35,000 $27,700 £16,500
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if 300 m2 (Im X 300m) of shoreline area were affected,
revegetation estimates would be about $2,500 relying largely on
volunteer labor. Projected costs for a five year program on Lake
Twelve are estimated to be $155,400.

Pian Implementation And Funding

Grant Funding

Lake Management Districts

As indicated above, the recommended alternative for aquatic
plant management in Lake Twelve involves a combination of (1)
herbicide treatments, (2) follow-up with hand removal and
bottom barriers to prevent reinfestation, (3) a public
awareness/milfoil prevention program, and (4) a monitoring
program to evaluate effectiveness, Implementation is estimated to
require five years and cost $155,400. A combination of grant

funding and local revenue from lake management district

formation is proposed to fund the implementation of the Lake
Twelve IAPMP over five years. In order for plan implementation
to be successful, the Lake Twelve Association (LTA) and King
County SWM will need to maintain consistent communication
throughout the plan implementation period with the Muckleshoot
Tribe, the Washington State Department of Fish and Wildlife, the
Washington State Department of Ecology, other permitting
agencies, the contracting herbicide applicator, and other interested
parties.

The Lake Twelve IAPMP was developed under an Aquatic Weeds
Management Fund (AWMF) planning grant from the Washington
State Department of Ecology. The grant provided 75 percent of
the funding; SWM and the LTA have provided the remaining 25
percent via staff time and in-kind volunteer services respectively.

SWM will apply for an AWMF implementation grant during the
next grant application period (July, 1995). The AWMF grant
program is competitive, If the grant is awarded, plan
implementation would begin in 1996 pending a source of local
matching funds. The grant would fund up to 75 percent of the
costs of implementing the Lake Twelve IAPMP. The Lake Twelve
community would be required to fund the remaining 25 percent.
This could be accomplished through a lake management district.

A lake management district (LMD) is a community-defined
assessment to raise revenue for lake protection or improvement
activities. Property owners on or near a lake pay a special charge
on their property, either annually or on a cne-time basis. LMDs
can be formed for up to a 10 year period. LMDs have operated
successfully in Snohomish and Thurston counties. Grant matching
funds could be generated and/or specific Lake Twelve IAPMP
recommendations could be implemented through LMD formation.

Section 36.61 of the Revised Code of Washington describes the
process for LMD formation. According to the law, an LMD can
be initiated through a petition to the Metropolitan King County
Council by property owners of at least 15 percent of the acreage
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Implementation Schedule

within the proposed LMD boundary or by the County Council
who can adopt a resolution of intention. The petition or
resolution of intention needs to include the following information:
(1) proposed lake protection or improvement activities, (2) total
amount of money to be raised, (3) whether money will be collected
annually or one-time only, (4) amount of annual assessment, (5)
duration of LMD, and (6) proposed LMD boundaries.

After the petition is adopted or the resolution of intention is
passed, a public notice is sent and a public hearing is held. This is
followed by a special election in which each property owner has
one vote for every dollar of proposed assessment. The proposed
LMD must be approved by a simple majority of the votes cast. If
there is a positive vote, the County Council then adopts an
ordinance to create the LMD. If there are no appeals, the County
Assessor prepares a special assessment roll which lists each
property and the proposed special assessment. There is a second
public hearing at which individuals can raise objections to the
amount of the special assessment. The County Council may revise
the special assessment roll in response. Then the special
assessment roll is confirmed and billing can proceed. The money
is administered by King County, but a community-based advisory
board can be appointed by the County Council to oversee the
project expenditures.

The process of forming an LMD takes at least 12 months. If SWM
were to receive an AWMF grant in 1996 and complete LMD
formation in 1996 {see proposed implementation schedule), the
Lake Twelve community would need to contribute 25 percent or
approximately $38,850. One possible scenario is that the LMD
would exist from the years 1996 through 2000. Property owners
in the LMD would collectively pay $7,770 per year. If there were
equal charges for each of the 74 parcels on Lake Twelve, each
parcel would contribute approximately $105 per year.

Implementation of the Lake Twelve IAPMP is contingent on a
variety of factors including: (1) the availability of funding, (2) the
success of grant applications, and (3) the successful formation of
an LMD. Listed below is a proposed IAPMP implementation
schedule which assumes that grant funding and LMD formation
will be pursued and will be successful.

* Final IAPMP June1995

* Apply for AWMF Grant July 1995

* Initiate LMD formation July 1995

* LMD Petition or Resolution of Intention  October 1995

* Initiate IAPMP implementation March 1996

* Complete LMD formation July 1996

* Initiate collection of LMD revenues September 1996
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In the interim between plan development/ approval and initiation
of control action in Lake Twelve, it may be possible to conduct
selected short-term weed control in the lake.” For example, Lake
Twelve might offer a possible site for testing of the Crary
Weedroller by King County SWM during the summer of 1995.

K-11 WATER Environmental Services, Inc.
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FROM: KING COUNTY DPW- Sl TQ: MY 6, 1994 11:43aM  P.@2

LAXE TWELVS INTEGRATED AQUATIC PLANT MANAGEMENT PLAN
ST (XIAPMP) PROJBCT STEERING COMMITTEE MERTING

Date: Monday, May 9, 1994
Time: 4:00 to 6:00 PM

Place: Ray Drury’s house
27423 SE 306th
Black Diamond
AGENDA
1. Introductions 43100 - 4310 PM
2. Project Overview . ‘ 4:10 - 4:30 PM
3. Review of Steps for Developing an IAPMP} 4:30 - 5140 PM
Steering Committee Member Commants on
Problem Statement, Management Goals, and
Lake Twelve Beneficial Uses
4. Pleld Work: Volunteers and Schedule 5140 = 5:50 FM
B. Next Mesting: Agenda and Bchedule | 5:50 « 6100 PM

This project is funded in part through a Washington State
Department of Ecology Aguatic Weeds Management Fund grant.
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King County
Surface Water Management Division

Department of Public Works

700 Fifth Avenue  Suite 2200
Seattle, WA 98104

(206) 296-6519
(206) 296-0192 FAX

May 24, 1994

TO: Lake Twelve Steering Committee

FM: Fran Solomon, Ph.D., Senior Limnologist, Water Quality Unit

RE: Meeting Notgg(JST)

Thank you all for your energy and good ideas at the first
Steering Committee meeting of the Lake Twelve Integrated Aquatic
Plant Management Plan (IAPMP) project. Enclosed are the meeting
notes and a flyer about a free agquatic plant workshop that will
take place on Saturday, June 18.

At the Steering Committee meeting, we began to work on the IAPMP
by defining the problem statement, management goals, and
beneficial use areas for Lake Twelve. By June 3, please phone or
mail any additional ideas to me or to the project consultant
Maribeth Gibbons. See the meeting notes for our addresses and
phone numbers. Maribeth will incorporate your ideas into a draft
problem statement, management goals, and beneficial uses summary.

I will mail this information to you in mid-June, along with an
agenda for the next Steering Committee meeting. That meeting
will take place on Monday, June 27 from 4:00 to 7:00 PM at Dick
Hansen’s property on the north shore of Lake Twelve (Lot 19,
27221 SE 306th Street), and will include training for the field
work to be performed this summer.

Please call me if you have any suggestions for the next meeting’s
agenda or any questions about the Lake Twelve IAPMP project.

Enc%osures

cc: Bill Eckel, Manager, Water Quality Unit
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[ LAKE TWELVE IAPMP PROJECT STEERING COMMITTEE MEETING NOTES
May 9, 1994, 4:00 to 6:00 PM, Ray Drury’s house

_Dr. Fran Solomon, Senior Limnologist at the King County Surface
Water Management (SWM) Division, welcomed everyone to the first
‘meeting of the Steering Committee for the Lake Twelve Integrated
Acquatic Plant Management Plan (IAPMP) project. Fran is the
project manager. Maribeth Gibbons, President of WATER
Environmental Services, is the project consultant. Dr. Harry
Gibbons, Program Manager of LaKe Restoration/Water Quality
Services at KCM, Inc. is the subcontractor. Maribeth and Harry
wrote A Citizen’s Manual for Developing Integrated Adquatic
Vegetation Management Plans, which will be used in developing the
Lake Twelve IAFPMP.

Steering Committee members introduced themselves.. Ray Drury has
lived on Lake Twelve for 12 years and is a member of the Lake
Twelve Association (LTA). From his house, we were able to see
the milfoil that is still in the lake from this past winter. Esko
Cate has lived on Lake Twelve since 1979 and is president of the
LTA. Dick Hansen has owned a vacation home on lLake Twelve for
the past three years. He has observed a doubling of aquatic
plant growth during this time. Dave Carter is a founder and
‘board member of the LTA, and has lived on the lake for 12 years.
He has noticed a marked increase in the lake area that is
infested with milfoil. The milfoil was probably introduced into
the lake via the public boat launch. Carolyn Carter has owned
property on Lake Twelve since 1979. She pointed out that the
lake was clear and there were no aguatic weeds present in the
late 1960s when fewer people lived on the lake. Bill Kombol, the
manager K of the Palmer Coking Coal Company, has lakeside property.

Fran presented an overview of the project, which is funded by an
Aquatic Weeds Management Fund grant from the Washlngton
Department of Ecology (WDOE). The project goal is: the Lake
Twelve community, King County SWM, and the project consultant
will work cooperatively to develop an IAPMP for Lake Twelve that
balances water guality, recreational uses, and fish/wildlife
habitat.

The grant delineates four project tasks (see the handout
distributed at the meeting for details). Task 1 is an aquatic
plant/lake inventory and will be conducted this summer. The
Steering Committee pointed out that the lake bottom is mucky and
flocculent and asked how we will differentiate the real (hard)
bottom from the beginning of the muck. Maribeth explained that
she will use a combination of sounding with a fathometer and a
traditional bottom sounding weight and Secchi disk.

Dick asked if weed cutting would affect our aquatic plant
sampling efforts. Harry reguested that weed cutting not take
place during the three weeks prior to sampling.
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Task 2 is development of an IAPMP that emphasizes action
strategies for both short-term and long-term aquatic plant
management. A draft plan will be completed by November 1, 1994;
it will be finalized by January 31, 1995. The Steering Committee
will guide the development of the IAPMP, with input from the LTA
throughout the process,

Task 3 is public involvement and education. Public input,
review, and hands-on involvement are critical to the success of
the project. There will be two public workshops: one on the
results of the 1994 ‘macrophyte survey, and the second on the
draft IAPMP. The draft IAPMP that is presented to the general
public will be a document that the Steering Committee has
developed. C

The Steering Committee will identify alternatives for a
nonpotable water source at the public boat ramp for washing
milfoil off boats and trailers. Fran will draft language for an
educational sign about milfoil. The Steering Committee will
review the language and will install the sign at the boat ramp
this summer. The Steering Committee and Fran will review the
Citizens Manual. Fran will send copies of the manual to Ray and
Bill. Other committee members have their own copies.

Steering Committee members pointed out that the public boat
launch, which is used from April through October, is operated by
the Washington Department of Fisheries and Wildlife in
cooperation with King County. Currently, there are no restroom
facilities at the boat launch. Fran will ask the Washington
Department of Fisheries and Wildlife about installing a Port-a-
Potty.

Task 4 is project management. This involves coordination between
SWM and the project consultant, and between SWM and WDOE via
progress reports, financial reports, and meetings.

Maribeth reviewed the eleven steps to be followed in developing
an JTAPMP, as outlined in the Citizens Manual. She emphasized
that public involvement is at the hub. The Steering Committee
steers the process and represents the Lake Twelve community in
developing the IAPMP. '

Maribeth led a discussion of Step A - Develop the Problem
Statement, Step B - Identify Management Goals, and Step E -
Identify Waterbody Use Areas. She explained that there is a
delicate balance between algae and aguatic plants. When one
component of a lake ecosystem is wiped out or seriously
disturbed, the result can be trouble with another component. For
example, aquatic plants are sinks for nitrates and phosphates.
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If aguatic plants are totally eradicated, the nutrients present
in the lake will cause large algal blooms.

Dave suggested that the problem statement for Lake Twelve should
describe all non-native plants as nuisances, e,g. fast-growing,
noxious, non-native milfoil. Ray suggested that the highest
priority management goal for the lake should be aggressive
control of milfoil and white lilies, i.e. reduce their level to
that of 10 to 12 years ago., Bill said that balance is important.
Lake Twelve is out of balance, unlike other lakes such as Pine
Lake, Esko said that the primary goal should be to re-establish
balance between water quality and agquatic plants. Maribeth
pointed out that this balance is for the committee to determine.
Harry added that the committee needs to determine how green they
will tolerate the lake, and how much water clarity is needed.

Swimming, fishing, and boating were identified as the beneficial
uses of the lake and its shoreline., The entire lake is used for
all activities. There are no dedicated swimming beaches;
everyone swins.off their dock.

The wetland adjacent to the lake is an important resource. Fran
will provide Maribeth with information on wetlands delineations
performed during the Lake Twelve Restoration Study. Dave gave
Maribeth a copy of the Palmer Coking Coal Environmental Impact

Statement.

Several people said that bald eagles and ospreys use the lake as
a feeding ground. Fran will ask the Washington Department of
Natural Resources and the Washington Department of Fisheries and
Wildlife to check their databases for information on plants and
animals in the Lake Twelve watershed. Esko will send Fran a list
of property owners and a map showing the location of their
properties, Maribeth will draft a problem statement, management
goals, and a description of waterbody use areas before the next
Steering Committee meeting.

Several Steering Committee members volunteered to assist Maribeth
with field work in late July or early August. She would like
four teams, with two people per team. Esko will recruit
additional volunteers from the LTA. Volunteer training will take
place at the next Steering Committee meeting at Dick Hansen'’s
property (Lot 19, 27221 SE 306th Street) on Monday, June 27 from.
4:00 to 7:00 PM. Bill Kombol’s property can be used for overflow
parking. All interested volunteers from the community are
welcome at the meeting.
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Summary of IAPMP Steps

Designing a cost-effective and environmentally sound aquatic plant management
program is seldom a simple task. Mapping a course of action can be greatly aided by
careful development of an integrated aquatic plant management plan (IAPMP). The
IAPMP provides a means to make water body management decisions that are effective
and sensitive to public opinion, maximize recreational, aesthetic and wildlife benefits,
and minimize threats to human health and the environment. Such a plan also assures
that aquatic plant management is consistent with other management plans affecting the
water body and surrounding watershed. Further, the state of Washington does require
an integrated plan before implementation of certain aquatic plant control activities can
occur.

The following briefly describes the general steps needed to complete an integrated
aquatic plant management plan for a water body (a lake, pond, reservoir or river). The
planning process consists of two phases: Phase I (Problem/Site Characterization) and
Phase II (Control Strategies Development).

PHASE I (Problem/Site Characterization)

Step A. Develop Problem Statement.
This step involves developing a realistic problem statement describing the limitations
imposed by problem aquatic plant growth on beneficial uses of the water body.

- Step B. Define Management Goals.

Once the problem is defined, the next step is to identify reasonable management goals
that maximize beneficial uses of the water body, yet are compatible with the water
body's capacity to meet human needs.

Step C. Involve the Public.

The management of an aquatic system is an active process and benefits from
participation of all who use or have an interest in the water body. This step is
concerned with how to bring the community into the aquatic plant management planning
process.

Step D. Describe Water Body/Watershed Features.

A body of freshwater, such as a lake, pond or river, is a dynamic system that is
influenced by physical, chemical and biological processes within it as well as by its
surrounding watershed. Recognizing the interconnectedness of the two, integrated
aquatic plant management takes a holistic approach in designing a management plan for
a specific water body. An important step in the planning process is investigating
background characteristics of the watershed and the water body to get a handle on what
makes the system tick.

Step E. Identify Beneficial Use Areas. .

Lakes, ponds, reservoirs, and rivers are resources in the truest sense of the word, serving
human needs and providing habitat and food for wildlife. This step focuses on
identifying beneficial uses of a water body, and presenting these uses graphically in a
Water Body Use Map.

2 WATER Environmental Services, Inc.
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Step F. Map Aquatic Plants,

A management program designed to control nuisance growth of aquatic plants involves

determining the types, location and relative abundance of the plants. This step consists i
of performing an aquatic plant survey of a water body. In completing this step it is
important to be able to recognize general plant groups, collect samples for accurate
identification, and produce an Aquatic Plant Map of the water body.

Step G. Characterize Aquatic Plants.

This step translates the information generated from the survey in Step F into a
description of general plant zones in the water body. It identifies specific problem plant
areas as well as beneficial plant zones.

Phase II (Control Strategies Development)

Step H. Investigate Control Alternatives.

A variety of methods (physical, mechanical, chemical, and biological) are currently
available for control of nuisance aquatic plants to protect beneficial uses of a water
body. This step describes each control alternative in terms of its effectiveness,
advantages, drawbacks, costs, required permits, and status for use in Washington.

Step I. Specify Control Intensity.

An important aspect of integrated aquatic plant management is determining the right
levels of control. This step looks at different control intensities appropriate for a water
body, and results in construction of a simple Control Intensity Map.

Step ]J. Choose Integrated Treatment Scenario.

This step of the process identifies critical factors for choosing the combination of control
methods that best meets the needs of water-body users with the least impacts to the
environment. This step is the nitty-gritty of the planning process, producing the basic
treatment scenario(s) upon which the long-term management plan will be built in Step K.

Step K. Develop Action Program.

The final task of the planning process is to combine the pieces of information generated
from the preceding steps and formulate a long-term action plan for aquatic plant
management in a water body. Important components of the plan include in-lake
treatment scenario, program costs/budget and funding mechanisms, monitoring and
evaluation, public outreach, exotic weed prevention strategies, and formulating both
short- and long-term action programs.

3 WATER Environmental Services, Inc.







- LAKE TWELVE INTEGRATED AQUATIC PLANT MANAGEMENT PLAN
(IAPMP)

ol PROJECT STEERING COMMITTEE MEETING

Date: Monday, June 27, 1994
Time: 4:00 to 7:00 PM
Place: Dick Hansen's property
27221 SE 306th Street
Black Diamond
AGENDA
1,  Project Update . 4:00 - 4:15 PM
2. Comments on Draft Problem Statement, -4:15 - 4:30 PM

Management Goals, and Beneficial Uses

3.  Field Work Training 4:30 - 7:00 PM

’Ihts project is ﬁmded in part through a Washmgton State Department of Ecology Aquatic
Weeds Management Fund grant.
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King County
Surface Water Management Division

Department of Public Works

700 Fifth Avenue Suite 2200
Seattle, WA 98104

(206) 296-6519
(206) 296-0192 FAX

July 19, 1994

TO: Lake Twelve Steering Committee

6’5 FM: Fran Solomon, Ph.D., Senior Limnologist, Water Quality Unit

RE: Meeting Notes

Enclosed are the notes from the second ‘Lake Tweélvé Steering Committee: meetmg Boldface
text indicates updated information since the meeting Thanks to Dick and Toni Hanson for
hosting the meeting and provxdmg refreshments. Thanks to everyone for your comments on
the project and milfoil signs that will be posted at the public boat launch and for volunteering
to assist Maribeth Gibbons with aquatic plant mappmg and sampling.

The next Steering Committee meeting will take place in the fall after the field work on the

lake is complete. I will be in touch with everyone later this summer to determine the meeting
date and agenda, Meanwhile, feel free to contact me (f 296-1924 1f you have any questions

about the Lake Twelve Integrated Aquatic Plant Manage 1an (IAPMP) project.

FS:pr
AWS:MM2'

Enclosures

cc: Bill Eckel, Manager, Water Quality Unit

cccccccc
-----
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LAKE TWELVE IAPMP PROJECT STEERING COMMITTEE MEETING NOTES
June 27, 1994 4:00 to 6:30 PM, Dick and Toni Hanson’s house

Attendees at the second Steering Committee meeting included committee members and other
members of the Lake Twelve Association who were interested in assisting the project:
consultant with aquatic plant mapping and sampling this summer. After general introductions,
Fran Solomon announced that the Washington Department of Ecology has increased the
maximum amount of money available for Aquatic Weeds Management Fund grants from
$20,000 to $40,000. The King County Surface Water Management (SWM) Division
requested and received an additional $9,400 for the Lake Twelve Integrated Aquatic Plant
Management Plan (IAPMP) project. The additional money will fund more extensive field
work and public involvement activities. The U.S. Environmental Protection Agency has
recently approved a labelling change in the herbicide Sonar, Starting in 1995, it will be
possible to use Sonar in waterbodies with potable water.

King County SWM has drafted two signs for installation on the existing posts at the Lake
Twelve public boat launch: a sign announcing that the IAPMP project is underway, and a sign
warning boaters to prevent the spread of milfoil by removing plant fragments from boats and
trailers. Fran circulated copies of the draft signs and requested comments by July 8.

Esko Cate liked the picture of the swimmer in the milfoil sign. Dave Carter proposed yellow
and black as colors for the milfoil sign. Toni Hanson proposed red for the background, green
for the milfoil, and blue for the water, Dick Hanson suggested a stop sign rather than a
warning sign, but said this was not a strong preference. Other committee members sdid that
either image was satisfactory. Fran explained that a stop sign might appear accusatory, i.e.
boaters are guilty of spreading milfoil around, whereas a warning sign emphasizes prevention
rather than blame. |

The milfoil sign will have a warning symbol and will be blue and green - blue for the

- water and green for the milfoil - with a white background. SWM’s Signage Specialist

pointed out that three colors would be too busy and too costly. The signs will be
produced at King County and will be ready for installation by the middle of August.

Fran announced that she has spoken with the Washington Department of Fish and Wildlife
(WDFW) about the need for a Port-A-Potty at the public boat launch, She was informed that
a Port-A-Potty had been installed for public use during the first month of fishing season when
the fishing season was deemed busiest, but was removed at the end of the month. Steering
Committee members said that a Port-A-Potty should be retained throughout the fishing season,
Fran recontacted WDFW to discuss this. Unfortunately, WDFW does not have enough
money in their budget to retain a Port-A-Potty at any public boat launch throughout the
entire fishing season.







(2n4) Meeting Notes

The SWM Lakes Program has recently acquired rakes and cutters for aquatic weed control.
Fran offered to make these available to Lake Twelve property owners. The Steering
Committee said that many people already have this equipment.

Dave commented that there is a lot of algae in the lake this year, Maribeth explained that
both algae and milfoil survived through the unusually mild winter.

Maribeth asked for comments from the group on the draft problem statement, management
goals, and waterbody beneficial uses map which were discussed at the first Steering Commit-
tee meeting. The group said that the draft was comprehensive and accurate. These docu-
ments will be part of the Lake Twelve IAPMP. Maribeth wants to indicate the location of
water intakes on the waterbody uses map. Carolyn Carter said that almost everyone has water
intakes, Esko offered to indicate these locations on a property owners’ map and send this map
to Maribeth, .

Maribeth showed aerial photos of Lake Twelve taken over the past thirty years. Increased
development on the lake shoreline is obvious from the photos. Esko commented that there
was a resort on the lake in the 1930s and 1940s.

The remainder of today’s meeting was devoted to training Steering Committee members and
other volunteers in field techniques for measuring lake depth (bathymetry), identifying and
mapping aquatic plants, and characterizing general sediment types in Lake Twelve., Maribeth
recommended that the 1.2 miles of shoreline at Lake Twelve be divided into four survey
segments of nearly equal lengths and that the volunteer survey be performed by at least four

* teams of two people per team, Maribeth will set up eight primary transect lines around the
lake, i.e. lines that are perpendicular to shore and extend out to the 20 foot water depth mark.
In each of the four zones, volunteers will set up six supplemental transects between the
primary transects for a total of 24 supplemental transect lines,

Jeff Evans asked about project goals. Esko explained that the primary goal is to re-establish
balance between water quality and aquatic plants. Some plants need to remain in the lake
because they provide fish habitat and are sinks for nutrients; if there were no large plants in
the lake, then there would be a lot of algae. Dave added that by developing an IAPMP, the
Lake Twelve Association would be eligible to apply for an herbicide permit to control milfoil.
The Lake Twelve Association would also be eligible to apply for funds to implement other
aquatic plant management strategies.

Maribeth reviewed each of the tasks in the aquatic plant and bathymetric survey (for more
details, see the handout that was distributed at the meeting). Meeting attendees will share the
handouts and results of today’s training with other prospective volunteers who were unable to
attend the meeting,

Task 1 is to confirm the sampling dates and go through the equipment checklist. Maribeth
demonstrated the use of an underwater viewer, a plexiglass-bottomed cone that can be used to
view the bottom of lakes. Esko inquired if SWM has a similar device that can be loaned.
SWM does not have such a device. Dave said that he will use snorkeling equipment to
view the lake bottom.
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Task 2 is for each team to tour their segment of the shoreline and map the location of
emergent and rooted, floating-leaved aquatic plants on a lake map, Dave proposed that
everyone use the same legend to identify aquatic plants.

Task 3 is to find the physical location of each of 6 survey points marked on the lake map for
each survey zone. At each survey point, the team needs to set up a transect line from shore
out to the 20 foot water depth mark. The team would then take water depth measurements,
plant samples, and notes of the sediment type at regular intervals along each transect line.

Maribeth showed the group a Secchi disk, which is used to measure lake transparency. Since
the disk has a flat bottom, she will use it to locate the bottom of Lake Twelve for depth
measurements,

Maribeth will sample aquatic plants in Lake Twelve on July 26, 27, and 28. Volunteers can
sample on those dates or beforehand. Each team will need approximately 12 hours for each
survey section and can choose how to divide the hours.

Task 4 involves collecting all data forms and plant samples for shipping to WATER Environ-
mental Services, Maribeth's consulting firm. Carolyn offered to provide volunteers with
waterproof paper for data sheets or to laminate the data sheets. If there are any questions
about field sampling procedures, call Maribeth.
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LAKE TWEEXE INTEGRATED AQUATIC PLANT MANAGEMENT PROJECT

30 S8TEERING COMMITTEE MEETING

Date: Wednesday, September 28, 1994
Time: 4:00 to 6:00 PM
Place: Esko Cate’s house

27508 SE Green River Gorge Road
Black Diamond

AGENDA

1. Announcements

2. Aquatic Plant Mapping and
Sampling Results

3. options for Water Source at Boat Launch
for Washing Milfoil off Boats

4. Next Steps in Project

4:05 PM

5:05 PM
5:50 PM

6:00 PM

This project is funded in part through a Washington State
Department of Ecology Aquatic Weeds Management Fund grant.

prami2 '







King County
Surface Water Management Division

Department of Public Works

700 Fifth Avenue  Suite 2200
Seattle, WA 98104

(206) 296-6518
(206) 296-0182 FAX

October 10, 1994

TO: Lake Twelve Steering Committee

FM: Fran Solomon, Ph.D., Senior Limnologist, Water Quality Unit

RE: Meeting Notes

RS L R e by

Enclosed are the notes from the. third Lake Twelve Steering
Committee meeting. Boldface text indicates updated information
since the meeting. Thanks to Esko Cate for hosting the meeting
and providing refreshments. Thanks also to Esko, Carolyn Carter,
and Dave Carter for suggesting designs for a water source at the
public boat launch to wash milfoil off boats and trailers,

If you have any questions about the information in the notes,
please call me at 296-1924. I look forward to seeing you at the
public meeting on Thursday, October 13 at the Black Diamond
Community Center.

Enclosures

cc: Bill Eckel, Manager, Water Quality Unit

lllll
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LAKE TWELVE INTEGRATED AQUATIC PLANT MANAGEMENT PROJECT
S8TEERING COMMITTEE NOTES, September 28, 1994, 4:00 to 6:00 PM

Fran Solomon opened the meeting with several announcements. The
educational sign about preventing the spread of milfoil and the
general project sign have been completed. Fran, Maribeth
Gibbons, and Harry Gibbons checked the boat launch after today’s
meeting. The signs have been installed.

The labelling requirements for the herbicide Rodec have become
more lenient. Rodeo can now be used in a potable body of water
provided that everyone with water intakes is willing to shut off
their intakes for 48 hours after the herbicide is applied.

The first public meeting on the Lake Twelve Integrated Aquatic
Plant Management Project (IAPMP) will take place on Thursday,
October 13 from 7:00 to 9:00 PM at the Black Diamond Community
Center. Fran, Maribeth, and Harry will present an overview of
the project, the results of this summer’s aguatic plant inventory
and viable techniques for managing nuisance aquatic plants in :
Lake Twelve. Over 600 people have received flyers about the
meeting and a press release was mailed to local newspapers. The
Washington Department of Fish and Wildlife and the Tulalip Tribe
are on the mailing list. Fran will telephone the biologists at
these agencies to encourage their attendance at the meeting.

Esko will write an article about the upcoming public meeting for
the Lake Twelve Association newsletter, which will be mailed next
week. There is an excellent article in the newsletter. .

Fran distributed an article from the Wall Street Journal about
milfoil problems in Massachusetts lakes. Thanks to Bill Kombol
for calling the article to her attention. Fran also distributed
membership forms for the Washington Lake Protection Association
and flyers about SWM’s 1935 Community Stewardship grants.
Community groups are eligible tc apply for grants to fund
locally-initiated projects encouraging watershed protection,
education, and restoration of lakes, wetlands, streams and rivers.
in King County. Proposals must be postmarked by December 15,
19594. .

Fran requested a volunteer from the Lake Twelve community to
monitor rainfall, lake level {weekly), and water clarity and
temperature (monthly). Bill Kombol said that Pacific Coast Coal
Company has. a rainfall gauge. Fran will contact Mike Conabay to

" obtain the data. Carolyn and Dave Carter agreed to monitor the

other parameters. They will use Esko’s lake level gauge. Fran
will send a Secchi disk and thermometer.

Fran distributed forms for recording volunteer hours on a monthly
basis, retroactive to May, 1994. Field work, monitoring,
attending Steering Committee and public meetings, and equipment
purchased for these activities are all eligible contributors to







Meeting Minutes (37%)
Page Two :

the in-kind local match ($12.50 per volunteer hour) on the
Aquatic Weeds Management Fund grant.

Maribeth presented the aquatic plant inventory results. Eighteen
species of aquatic plants were found, with white water lilies and
Eurasian watermilfoil having the largest biomass. The aquatic
plant map is dynamic, as distribution of plants varies from year
to year. Maribeth is preparing voucher specimens of key plants
on herbarium paper so that there will be a permanent record of
types of aquatic plants in Lake Twelve in 1994, Plant biomass
was less than that in lakes with severe aquatic plant problems
{e.g. Green Lake), but milfoil biomass was greater than it had
been at the time of the Phase I study and the biomass of other
plants was comparable to that found in the Phase I study. Since
we had a warm summer, it is likely that aquatic plant sampling in
Lake Twelve occurred before the peak of the growing season.
Nevertheless, the sampling results confirm visual observations of
lakeside residents that the aquatic plant problem has worsened in
the past 10 years.

Maribeth explained that reducing milfoil and water lilies in Lake
Twelve will not mean obliteration of all plants in the lake.
Harry said that aquatic plant management is a long-term endeavor.
Esko requested that the term "nuisance plant" not be limited to
exotic plants. There are native plants, e.g. watershield, that
interfere with beneficial uses of Lake Twelve.

Bill recommended showing past and current summer aerial photos at
the public meeting so that attendees can see the difference in
the amount of plants on the lake. We will bring photos from 1960
and the present for contrast. ‘

Maribeth discussed the beneficial uses map that she produced this
summer., Most areas of the lake are used for swimming, fishing,
and boating. A possible designation for the Palmer Coking Coal
Company land is "conservancy area." .

Maribeth and Harry summarized aguatic plant maangement techniques
and pointed out that nontarget plants can also be affected by
some actions. Harry also said that controlling milfoil and
lilies in the lake will result in some increase in the amount of
pondweed. The Steering Committee recommended that we present
only viable options at the public meeting rather than discussing
all options. These include physical controls (bottom barriers
would be effective on a small scale), mechanical controls
(resident-operated dredging), chemical controls (Sonar and

. Rodeo), and biological controls (grass carp). Dave pointed out
the importance of presenting a menu of scenarios, not just saying
"it’s this methed or that method."







Meeting Minutes (3"4)
Page Three

Esko, Carolyn, and Dave presented ideas for a nonpotable water
source at the public boat launch for washing milfoil off boats
and trailers. One possibility is installing a "French drain" on
the hill above the boat launch and capturing subsurface drainage.
If" there is insufficient flow during the dry season, a small
storage tank could be installed to collect water for on-demand
use. Another idea is to install a water intake in the lake and a
pump for on-demand use. This would require eletric power where
the pump is installed. An engineer at KCM, Inc. will review
these ideas for feasibility and cost-effectiveness.

Based on the field work results, the discussion at Steering
Committee meetings, and the discussion that will take place at
the public meeting, Maribeth will write the draft Lake Twelve
IAPMP. Steering Committee members are encouraged to phone
suggestions to her at 842-9382.

The draft IAPMP will be out in mid-November and will be mailed to
Steering Committee members and other interested parties for
review. There will be a Steering Committee meeting on Tuesday,
November 22 to discuss committee comments on the document. Fran
will contact Steering Committee members about the possibility of
arranging a conference call for November 22. The second public
meeting will take place on Tuesday, November 29 from 7:00 to 9:00
PM at the Black Diamond Community Center. At this meeting, the
public will be able to comment on the rlan and a preferred
aquatic plant management scenario or scenarios will be chosen.
Following the meeting, there will be another two week review
period for interested parties to send comments to Fran. The
feasbility report on a water source at the boat launch for
washing milfoil off boats and trailers will be out by mid-
December and will be incorporated into the final IAPMP, which
will be out by January 31, 1995. Fran asked Steering Committee
members to send comments on the Citizens Manual for Developing

Integrated Aquatic Vegetation Management Plans to her by the end
of this year. _







King County
Department

of Public Works
Public
Meeting

The King County Surface Water Management Division (SWM) invites you to a
Public Meeting on the Lake Twelve Integrated Aquatic Plant Management Project
Come share your ideas about aquatic plant management for the lake.

Date: Thursday, October 13, 1994
7:00 PM - 5:00 PM

Location: Black Diamond Community Center
31605 Third Ave. (Hwy 169)
Black Diamond

Purpose of the Profect To determine quantity
and diversity of aguatic plants in Lake Twelve,
and develop an Integrated Aquatic Plant
Management Plan (IAPMP) that balances water
quality, recreational uses, and fish/wildlife
habitat. The plan will include action strategies
for both short and long-term aquatic plant

management,

Status of the Project: Volunteers from the Lake
Twelve community worked with the project
consultant in surveying and sampling aquatic
plants in the lake. A steering committee of
lakeside property owners is working with SWM
staff and the project consultant to develop a
draft IAPMP for Lake Twelve. Results of this
summer's Lake Twelve aquatic plant mapping/
sampling will be presented along with a
discussion of avallable methods for aquatic
plant control.

Meeting
Place

The public meeting will be an opportunity to meet County
staff and consultants and learn more about the project.

We hope you can join us.

For more Infonmation: Call Fran Solomon, Senior Limnologist, at 296-1924.
Funded in part by a Washington State Department of Ecology Aquatic Weeds Management Fund grant

@ Printed on recycled paper; please recycle. Text will be made available in large print, Braille, or audio tape as requested







The King County Surface Water Management Division (SWM) invites you to a
Public Megting on the Lake Twelve Integrated Aquatic Plant Management Plan -
(IAPMP). Come share your ideas about aquatic plant management for the lake.

Dafte: Tuesday, November 29, 1994
7:00 PM - 9:.00 PM

Locatiop; Black Diamond Community Center
31605 Third Ave. (Hwy 169)
Black Diamond

Purpose of the Pian: To outline action strategles
for both short and long-term aquatic plant
management in Lake Twelve. The goal is to

~ enhance water quality, beneficial uses, and fish
and wildlife habitat for Lake Twelve by using
nuisance plant control actions in ways that are
both cost-effective and environmentally sensitive.

Status of the Plan; With input from the Lake
Twelve community, a steering committee of
lakeside property owners worked with SWM
and the project consultant to develop a draft
IAPMP for the lake, A summary of their
proposed aquatic plant management options will
be available two weeks prior to this public
meeting. Those interested in submitting written
comments on the plan, will have two weeks
after the public meeting to do so. Comments
will then be incorporated into the final plan,
which will be produced by January 31, 1995,

The public meeting will be an opportunity to meet County
staff and consultants and provide your input on aquatic :
Plant management for Lake Twelve. We hope you can
Joinus, '

For more Information or to raceive a summary of the proposed options: Call Fran Solomon, Senior

Limnologist, at 296-1924.

Funded in part by a Washington State Department of Ecology
Aquatic Weeds Management Fund grant.

@Prmdonrecydadpapcr; Please recycle.







Lake Twelve IAPMP

Appendix B
Washington Natural Heritage Program Database Search of
Lake Twelve Watershed
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June 13, 1994 WASHINGTON STATE DEPARTMENT OF / =y oy o .
Natural Resources. i~ .0 gz vence
o " KALEEN'COTTINGHAM
Fran Solomon T Supervibor
Surface Water Management Division B e
King County Public Works ..
700 Fifth Avenue - Suite 2200 SRR e S
Seattle WA 98104 A Eitisng

SUBJECT: Lake Twelve Integrated Aquatic Plant Management Plan
(T21N ROGE S12 and T21N RO7E S07)

We’ve searched the Natural Heritage Information System for information on
significant natural features in your study area. Currently, we have no records for
rare plants, high quality native wetlands or high quality native plant communities in
the vicinity of your project.

The Washington Natural Heritage Program is responsible for information on the
state’s endangered, threatened, and sensitive plants as well as high quality native
plant communities and wetlands. The Department of Fish and Wildlife manages
and interprets data on wildlife species of concern in the state. For information on
animals of concern in the state, please contact the Priority Habitats and Species
Program, Washington Department of Fish and Wildlife, 600 Capitol Way North,
Olympia, WA 98501-1091, or by phone (206) 763-3318.

The Natural Heritage Information System is not a complete inventory of
Washington’s natural features. Many areas of the state have never been
thoroughly surveyed. There may be significant natural features in your study area
that we don’t yet know about. This response should not be regarded as a final
statement on the natural features of the areas being considered and doesn’t
eliminate the need or responsibility for detailed on-site surveys.

I hope you’ll find this information helpful.

Sincérely,
&Scwo’:O )1 C'Louz.fzf:fzq—/

Sandy Norwood, Environmental Review Coordinator
Washington Natural Heritage Program

Division of Forest Resources

PO Box 47047

Olympia WA 98504-7047

{208) 902-1667

1111 WASHINGTON ST SE £ PO BOX 47000 1 OLYMPIA, WA 98504.7000 -~
£qual Opportunity/Affirmative Action Employer RECYCLED Parirtad
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Lake Twelve IAPMP

Appendix C
1994 Lake Twelve Aquatic Plant Survey
Fathometer Recordings







LAKE TWELVE FATHOMETER RECORDINGS
ALONG PRIMARY TRANSECTS
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Lake Twelve IAPMP

Appendix D
Manufacturer Labels
for SONAR® and RODEO®







Specimen Labei

Herbicide T

A herbicide for management of aquatic vegetation
in fresh water ponds, lakes, reservoirs, drainage
canais and irrigation canals

Active Ingredient:
fluridone: 1-methyl-3-phenyi-5-[3-(trifiuo )
romethyl)phenyl}-4(1H)-pyridinone............ 41.7%
Inert INgredients.........ecereeeeeensersensssnsens 58.3%
TOMAL v cress e e s 100.0%
Contains 4 pounds active ingredient per gallon.

EPA Reg. No. 67690-4

First Aig

If In eyes: Fiush eyes or skin with plenty of water.
Get medical attention if irritation persists.

if swallowed: Calla physician or poison control
center, drink one or two glasses of water and
induce vomiting by touching back of throat with fin-
ger. Do notinduce vomiting or give anything by
mouth to an unconscious person.

If inhaled: Remove victim to fresh air. If not
breathing, give artificial respiration, preferabiy
mouth-to-mouth. Get medical attention.

Environmental Hazards

Follow use directions carefully so as to minimize
adverse effects on nontarget organisms. In order
to avoid impact on threatened or endangered
aquatic plant or anirnal species, users must con-
sult their State Fish and Game Agency or the U.S.
Fish and Wildlife Service before making applica-
tions. ' 2

Do not contaminate water whan disposing of
equipment washwaters. Trees and shrubs grow-
ing in water treated with Sonar A.S. herbicide may
occasionally develop chiorosis. Do not apply in
lidewater/brackish water,

Lowest rates should be used in shallow areas
where the water depth is considerably less than
the average depth of the entire treatment site, for
exampie, shallow shoreline areas. 3

Directions for Use

Precautionary Statements

Hazards to Humans and Dorﬁestié Animals
Keep Out of Reach of Children

CAUTION PRECAUCION

Precaucion al usuario: Siusted no lee inglés, no
use este producto hasta que |a etiqueta le haya sido
explicada ampliamente.

Harmful it Swailowed, Absorbed Through Skin, Or
if Inhaled . S

Avoid breathing of spray mist or contact with skin,
eyes, or clothing. Wash thoroughty with soap and

water after handling. Wash exposed ciothing
before reuse. ' '

“Trademark of SePRO Corporation

itis a violation of Federal law to use this product in
a manner inconsistent with its iabeling.

Read all Directions for Use carefully before apply-

ing.
Shake well before using.

Storage and Disposal ,

Do not contaminate water, food, or feed by stor-
age or disposal,

Storage: Store in original container only. Do nof
store near feed or foodstutfs, in case of leak or
spili, use absorbent materiais to contain liquids
and dispose as waste.

Pesticide Disposal: Wastes resulting from use
of this product may be used according to label
directions or disposed of at an approved waste
disposal faciiity. _

Container Disposal: Triple rinse (or equiva-
lent}. Then offer for recycling or reconditioning,
or puncture and dispose of in a sanitary landfill,
orincineration, or, if allowed by state and local

authorities, by burning. If burned, stay out of

smoke. J

Sonar’A.S. Herbicide







Generai information

Sonar A.S. herbicide is a seiective systemic aquatic herbicide for man-
agemant of aquatic vegetaton in fresh waler ponds, lakas, reservoirs,
drainage canais and imgaton canals. Sonar A.S. is absorbed from
walar by plant shoots and from hydrosoil by the roots of aquatic vascu-
Iar plants. Itis important to maintain the recommendad concentration
of Sonar A.S. in contact with the weeds as long as possible. Rapid
water movement or any condition which results in rapid dilution of
Sonar A.S, in freated water will reduce its atfectivenass. In suscaptible
plants, Sonar A.S. inhibits the formation of carotena. In the absance of
carotene, chiorophyil is rapidly degraded by sunlight, Herbicidai symp-
toms of Sonar A.S, appearin seven 1o ten days and appear as white
{chiorotic) or pink grawing points. Under aptimum conditions 30 to 80
days are required belore the desired lavel of aquatic weed manage-
mentis achieved with Sonar A.S, Species susceptibility 1o Sonar A.S.
may vary decending on time of year, stage of growth, and water move-
mant. For best resuits, apply Sonar A.S. prior to initiation of weed
growth or when weeds begin active growth.

Sonar A.S. is not comrosive to application equipmant.

Y
-

General lUse Precautions '

Obtain Required Permita: Consult with appropriate state of ocal
waler authorities bafore applying this product. Permits may be fequired
by state or local public agancies, :

Chemigation: Do not apply Sonar A.S. through any typa of imigation
system.

Potahle Water Intakes: In lakas and resarvoirs, do not apply Sonar
A.S. within ope-fourth mile (1320 fast) of any functioning potabis water
intake, Note: Existing potable watsr intakes which are no ionger
In use, such as thosa replaced by potable water wells or connac-
tions to a municipal water system, sre not considered to be fung.
tioning potable water intakes,

irrigation: Irigation with water treated with Sonar A.S. may result in
injury to the imigated vegstation. SePRO recommends informing those
who lrigate from areas treatad with Sonar A.S. of the irrigation ime
frames presented in the tabie balow. These time !rames are sugges-
tions which shouid be followed to reduce the potentiai for injury to vege-
tation irrigated with water treated with Sonar A.S.;

- Days After Application .
‘ Newly Seaded
Crops/Seedbeds or Areas
Established to be Planted Including °
. Established Row Crops /Overseeded Golf

Application Site Trea Crops Turf/Plants Course Greens
1Ponds and Static Canals 7 30 30
Canals 7 14 30
ttakes and Reservoirs 7 14 14

tFor purposes of Sonar A.S. labaling, a pond is defined as a body of
water 10 acres or less in size, A lake or reservoiris greater than 10
acres, . .

Weed Control Information

Vascular Aquatic Plants LConirolied by Sonar A.S.
' Floating Plantas: .

Commen dt'.ldmeed {Lemna minor)T

Emersed Plants:

spaRterdock (Nuphar luteumn)

watar-lily (Nymphaea spp.)

TControlled oniy with a surface application of Sonar AS.
Submersed Plants:

bladderwont (Utriculaniaspp.)

comman coontail (Ceratophylium demersum)

common elodea (Elodea canadgensis)

egeria, Brazilian slodea (Egeria densa)

tanwort, cabomba (Cabomba caroliniana)

hydrilla (Hydrilla vertcillata) ] )
naiad (Najas spp.} o ) -
pondwesd {Potamogeton spp., except lliincls pondwead)
watermilfoll (Myriophylium spp.) '

Shoreline Grasses:

paragrass (Srachiaria rrutica)

Vascular Aquatic Plants Pertislly Controlled by Sonar A.S.
alligatorweed (Alternanthara philoxeroides) . ’
Amarican lotus (Nslumbo lutea)
cattail (Typha spp.)
common watarmeal (Woiffia oolumbiana)ﬂ
. creeping waterprimrosa (Ludwigia peploidss)
glant cutgrass {Zizaniopsis miliacea)

THn lakes and reservoirs where one-hall or greater of the body of
water is treated, use the pond and static canal irrigation restrictions.

lllinois pondweed (Potamogaton lifinoensis)
paroteathar {Myriophylium brasilianse)

reed canarygrass (Phiaris arundinaceae)
smanweed {Folygonum spp.)

spikarush (Elecchans spp.)

sauthem watergrass (Hydrochioa caroliniensis)
torpedograss {Panicum repens)

waterpurslane {Ludwigia palustris)

watershield (Brasenia schreber)

ttPartial control only with a surface application of Sonar A.S. at the
maximum {abeled rate, -

Vascular Aquatic Piants Noi Conirolled by Sonar A.S.

algaa (Charaand Nitella)

American trogbit {Limsoblum spongia)

arrowhead {Sagittariaspp)

bacopa (Bacopaspp)

big fioatinghseart, banana kly {Mymphoides aquatica)
bulrush (Scirpus spp.)

floating waterhyacinth {Eichhornia crassipes)
maidencane (Panicum hemitornon)

pickersiwoed, lanceiea! (Pontederia cordata)

rush (Jumcus spp.)

lapegrass, American eslgrass (Vallisnenia americana)

waterlettuce (Pistia stratioles)
watar pennywort {Hydrocotyle umbeilata)







Mixing and Application Directions

The aguanc plamts present in the treatment sie should be dentdied pnaor
to apphcaton 1o detarmine thair susceptibility to Sonar A.S. Itis important
0 deterruna the area (acres) 1o be treated and the average depth in order
fo sslect the proper application mte. Do not exceed the maximum labeled
rate for a given treatment site per annual growth cycle.

Shake Sonar A.S., well before vsing. Add the recommendad amount of
Sonar A.S. to water in the spray tank during the filling operation. Agitate
whila filing and during spraying. Surace or subsurface application of the
spray can be made with conventional spray equipment. Sonar A.S. can
aiso be aoplied near the surface of the hydrosoil using weighted traiting
hoses. Aspray volume of § to 100 gallons per acre may be used. Sonar
A.5. may also be diluted with waler and the concentrated mix metared into
the pumping systam.

Application to Ponds

Soner A.S. may ba applied lo the entire surface ares of a pand. Rates
may be seleclad to provige 0.06 to 0.09 ppm of active ingredientin the
treated water. Application rates necessary to obtain these active ingre-
dient concentrations in treated water are shown in the following table,
When average water depth of the treatment site 1s greater than 5 faet,
apply 110 1.5 quarts of Sonar A.S. per treated surface acre.

Average Water Depth™ | Quarts of Sonar A.S. per
of Treatment Site (feet) Treated Surface Acre

0.16-0.25
0.33-0.50
0.50-0.75
0.65-1.00
0.80-1.25

L& 0 N /s BV

Use the higher rate within the rate range where thera is a dense weed
mass or when treating more difficult to control species.

Aoplication to Lakes and Resarvoirs

=3t best results in lakes and reservoirs, Sonar A.S. lreatment areas
should be a mirimum of 5 acres in size. Treatment of areas smaller
than 5 acres or treatment of namow strips such as boat lanes ¢r shore-
lines may not produce satisfactory results due to dilution by untreated
water. Inlakes and reservoirs, do not apply Sonar A.S. within one-
fourth mile (1320 feat) of any functioning potable water intake.

Rates may be selected to provide 0.075 to 0.15 ppm of active ingredi-
entin the ireated water. Application rates necessary o obtain these
active ingredient concentrations in treated water are shown in the fol-
lowing tate. When average water depth of the tfreatment site is greater
than 10 feel, apply 3 10 4 quarts of Sonar A.S. par treated surtace acrs.

Average Water Depth
of Treatment Site {feet)

Quarts of Sonar A.S. per
Treated Surface Acre

6.2-04
St g+ 0.4:08
06-1.2
0.8-1.86
1.0-2.0
1.2-24
14-28
1.6-3.2
18-36
2.0-4.0

o ~NTUBWN =

Usa the higher rate within the rale range where there is a dense weed
mass or wnen treating more difficult to control species. .

Usa Rates for Contral of Eurasian Watermiloil in Whols Lake ar
Reseorvoir Trestments: The following application rates may be used

fot control of Eurasian watermilioil when traating lakes or reservors
whera little dilution with untreated water 15 expecied 10 occur. Undear
these conditions, Sonar may be applied to provide a concentration of
0.01100.02 ppm (10 to 20 ppb) of active ingredient in trealed water,
Appiication rales necessary 10 achieve these active ingragient congcen.
trations in treated water are shown in the following table, For optimum
control, itis recommended that appiications be made early inthe grow- |
ing season. i

Average Water Depth
of Treatment Site {feet)

Quarts of Sonar A.S. per
Treated Surface Acre

0.027-0.05
0.05-0.11
0.08-0.16
0.11-0.22
0.14-0.27
0.16-0.32
0.19-0.38
C.22-0,42
0.24-0.49
0,27 - 0.54 3

DO®NDG B WN -

When treated with these use rates, other less susceptible species
listed under Aquatic Plants Controlled may exhibit only temporary
injury ot stunting tollowed by recovery and normal growth. These 0.0%
10 0.02 ppm rates may be applied where tunctioning potable watar
intakes are prasent, Note: When applications for managament of
Eurasian watermilfoi! are made to only portions of lakes or reservoirs
such as bays or fingars of these water bodies, the highar rates and use
directions listed on this label for Applications to Lakes and Reserwoirs
are racommendad. ’

Application Rate Calculstion - Pands, Lakes and Reservoirs

The amount of Sonar A.S. lo be applied to provids the desired ppm
concentration of aclive ingredient in treated water may be calculated as
follows:

Quarts of Sonar A.S. required perltmaled surface acre = Average water
depth of treatment site {feet) x Dasired ppm concentration of active
ingredient x 2.7 .

For exarnple, the quarts per acre of Sonar A.S. required 1o provide a
concentration of 0.075 ppm of active ingredient in water with an aver-
age depth of § feet is calculated as follows:

%0075 x 2.7 = 1.0 quart per treated surface acre.

P CeTT ’
Wnan measuring quantities of Sonar A.S,, quarts may be converted to
fluid ounces by multiplying quarts to be measured x 32. For example,
025 quarts x 32 = 8 fiuld ounces. :

Note: Caicutated rates should not exceed the maximum allowabie rate
in quarts per trealad surface acre for the water depth listed in the appli-
cation raie table for the site to be treated.

Application 1o Drainage Canals and lrrigation Canals

Indrainage and imigation canais, Sonar A.S. should be applled at the
rate of 2 quaris per treated surface acre. Whars water retention is pos-
sible, the performance of Sonar A.S. will be enhanced by resiricting
waler flow. In maving bodies of water, use an application pattern that
will provide a uniform distribution and avoid concentration of the herbi-
cide,




T




Warranty Disclaimer

$5ePAC Corporation warrants that this preauct conforms to the
chamicai descnption on the label and is reasonatiy fit for the pur-
poses siated on the lapel when used in strict accorcance with the
directions, subject to the inharant neks set forth below. SEPRO
CORPORATION MAKES NO OTHER EXPRESS OR IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FORA
PARTICULAR PURPOSE OR ANY OTHER EXPRESS OR
IMPLIED WARRANTY.

inherent Risks of Use

Itis impossible to eliminate ail fisks associated with use of this
product. Plantinjury. tack of parformance, or other unintendad
consequences may resuit because of such factors as usa of the
product contrary to labe! instructions {inciuding conditions noted
on the fabel, such as unfavorable temperatures, soil conditions,
etc.), abnormai conamons (such as excessive rainfall, drought,
tormadoes, hurricanes), presence of other materiais, the manner
of application, ar other factors, all of which are beyond the control
of SePRO Corporation or the seller, All such risks shali be
assumad by Buyer.

Limitation of Remedaies

The exctusive remeay for losses or darnagas resulting from this

product {including clayms based on contract, negligence, strict

itability, or other lega: theanes), shall be limited o, at SePRO's

&lection, one of the foliowing:

(t) Refund of purchase price paid by buyer or use for product
bought, or

{2) Replacament of amount of product used,

SePRO Corporation shail not be liable for tosses or damages
resulting from handling or usa of this product uniess SePRO
Corporation is promptly notified of such toss or damage in writing.
In no case shall SePRO Corporation be liable for consequential
orincidental camages or losses.

The terms of the Warmanty Disclaimer above and this Lirnitation of
Remedies cannot be vanied by any written or verbal statements
or agreements. No employee or sales agent of SePRO
Carporation or the seller is authorized to vary or exceed the
tarms of the Warmanty Disclaimer or this Limitation of Remedies
in any manner,

OCapynght 1944 by S+PRO Corporrbon
SePAC Corp. « Carmel, IN 44032 U.S.A,







Thit sarpls label is qurenl as of February 15, 1995. The produal dascrpl 0ng and recornmendatons provided I this SAMpie label are
fo* bacaground iorration only Aways refer 10 the label 6~ the product bars using Morisanto or any oihér sgrichemical pm;..g;

...
y —___ N

EMERQED AQUATIC WEED ANC BAUSH HERBICIDE

“Monsanto

Complete Directions for Use

in Aquatic and Other Noncrop Sites,
EPA Ry No. 524-343
AYOID CONTACT WITH FOLIAGE, GREEN STEMS,
EXPOSED NONWOQCDY ROOTS, OR FRUIT OF CROPS
DESIRABLE PLANTS AND TREES, SINCE SEVERE
HIURY OR DESTHUCTION MAY RESLLT.
“RIDE0 8 4 apsared rademadh of Monsanio Comaary,

19951 AWIN-106
Revd the eakie bl bafore sting this product

Usa oy according b [abal instryctions.

Ruad "UMIT OF WARRANTY AND UABILTY™ belore buying o using. ¥ wrms ary
ol 3cceptabie, returm 3t oacs yapenid,

REFORMULATION ©S PROMIBITED. SEE INDIVIDUAL CONTAWER LABEL 108
REPACZAGING IMITATIONS.

LENTT OF WARRANTY AND LIABILITY

This Company wamants hat %55 product conforms Yo the charnical deszripbon
o1t tudel and i3 rasonsbly & for the pumeses set form i the Campiats
Dirsctions & Uss labe! Sooidet [*Direcnans ) wien ixsed in accorcancs mih
thase Directuns uncer he condiions described thersin. NO OTHER BXPRESS
WARBANTY QR WP D WARRANTY 0F FITNFSS FTR PARTICIAR PURPQSE
OR WERCHANTAIITY OR ANY OTHER EXPRESS OR IMPLIED WARRANTY 5
MADE Thig warmanty 13 also siee B e coscitions and kmitaons staled
(1,8 T

Boper ana 2X wsers 91 promptly sy Wis Company of mny Cians whether
based in comract, nagiigence, sirict Rability, oiber foet o odhervese.
Buyer 180 atl vswy 2t msponsible bt all loss or dumage from wse or handbng
wheh raselts o condibons beyond the conlul of INs Gompany, inchaciey.
but not timited to, incompatibidy with praducts other han those set foth m the
Drestions. apication o o contac with desinable weglation, wnusual
wealher, wealher conditions whick are oulsice the ranps considerse normay 3t
Bhe anpication S50 a4 for the ine pariod whea (e product 1 apoind. as well
18 werther conditioes which an autxie Ihe appikczron ranges st dorth in the
Dirscyans, applcabus m any manner net exphoty sar forth o the Dinctions,
E0.5hire condions cutide e moistue angs speced in the irctiont, or
¥ prasance of products olher than ose set forth s the Directions in or on the
So8 or traaiad veqetatos. )
THE DXCLUSIVE REMEDY OF THE LISER OR BUYER. AND THE LIMF OF THE LU
BILITY OF THIS COMPANY OR ANY OTHER SELLER FOR AMY AND ALL LOSSES,
BUURTES OR DAMAGES RESULTING FROM THE USE OR HANDLMG OF THIS
PRODUCT (NCLUDING CLAIMS RASED IN CONTRACT. NEGUGENCE. STRICT
LUBILITY, OTHER TOKT OR OTHERWESE} SHALL BE THE PURCHASE FRICE PAD
BY'THE USER OR BUYER FOR THE QUANTITY OF THIS PRODUCT INVOLYED, OR,
AT THE ELECTION OF THIS COMPAKY OR ANY OTHER SELLER, THE REPLACE-
MENF OF SUCH QUANTIY, OR, IF NOT ACOUMRED BY PURCHASE, REPLACE-
MENT OF SUCH QUANTITY. I R( EYENT SHALL TS COMPANY OR ARY OTHER
%umummmnﬂmmmmummmm

Buyer ans ol users arw deersed 2 have acceplad the tarms of this LBAT OF
WARRANTY AKD LIABILITY which may not be vasied by any verbal of weitten
el

PRECAUT'ONARY STATEMENTS”
Hazards to Humans ang Domestic Animals
Kzep oul of reach of exdisn.

CAUTION!

AARMFUL f NHALED

Kvord beathiag vapors o spray mst

Rumove contim:aaled todung and wash cieshieg biforkjessyé,

Wash torougly werth soup 309 wale aher hasdug, .
FIRST AID: IF INKALED. remove maivicuad 40 fresh ax. Seek mECH TN
A breathieg ety Gaveops. :

I, case of an o0 ety wvdlang s roduct,
Cal Saflact, day oc g, {314) 634-4000.

Environmental Hazards

Dy Wi coalaminate watwr when discotng of equoment wishwaters.
Tesatmart of aguatic weeds car resull o oxypen gepliion of ss dod
cecompesilion of cead plants. Ihis rypen S Cin cause hsh sufioeraon.

hoannof: SPILL o0 LEAK, S0 up 3 6 remove 4 andfd

Physical or Chemical Hazards

spmmmammmm.smwmamnmy
smimess steed, Bunitom, fdacglasy, plasti and plastic-ined steel coliings.
00 XOT NI, STORE OR APPLY THIS PRODICT OR SPRAY SOLUTIONS OF THE
PRODUCT M GALYAMZED STEEL OR UMUNED STEEL (DXEPT $TAINLESS
STEEL) CCNTAINERS OR SPRAY TANKS. Thas peoduct o $peay solubons of this
product react with such entainars 386 anks to produce vdopen os which
m.ry o 4 keghly combustible gas muduee. This pas aixture coud fash or
tuode. caunng sencus pusonat ery, ¥ igvind by ogen Same. spack.
welder's toieh, Sghind cigarstia o othes igriton soura.

ACTNE INGREDEN]:

*Giypbosats, K-{ghesphonomtiiigircne,
in Gasdorm of iy eprapylane SB% L ..., L L. 538%

INERT INGREDIZNTS: ... ...ovevniinint s o,

*Contains 848 prams per ftre 5 4 gourets per LS. gadian of the actve ingre-
nt, gndonle, in e fwi of its eraylaning sait Laubaient t 480
Fams per v o & poueds pae U3, patioe of the 234, pyphosats.

DIRECTIONS FOR USE

It is 2 violation of Fadwral Law % wsa this preduct m any manner intongistent

win s lansing

For xore producs mformation, call inil-free 1-804-332-3111.

Storage and Disposal

Do ot contarmunnte wanee. foodstuffs, frad of seed by storage o disposal.
Sex conwsinr Labed for STORAGE AND DISPOSAL nstructions.

GENERAL INFORMATIOR

This product, o warter-solubit Rouid. mizes macly with water and nenborie sur.
Inchant to be appiied as & fofiae speay hor b contms o dstractions of imay
hernacsous aad woody plaels. .

This product moves tvoagh the okant lroen the point of fekage corlact B ard
.o the mol system. Visizie effects o st ennusl weeds ocowr within 2 b 4
dmbmmmtpummunsmmuwhlmvm
Mmhududuﬂ;naﬂwhwngmtmmmmu
this oroduct 2od delay wisual aflec’s of comal, Viskie offacts are 3 radus!
witing and yelowing of the plant which sdvances B complely deowsing of
Above-ground growth §ac deterioration of undergrosad piand parts.

Urless otherwise divacied on s labe, delay appication tevk! veqeiaton has
emerped 169 ikached th slages described for eontral of soch vegeizioa snder
the “Weeds Cortrolied” saction of s Lavei,

Unemery 3 plants ansng from earttached underpeend dhizormes o oot
¥ocks of pereantus of brush wil it 2 #iecied by the spray aad will contiave
¥ gow. For s masen best control of most perenniza! weeds o brusk s
otained whis treatment 1s mace at late prowth strpes aporsaching matumity.

Kways use the Ngher raty of Bis aroduct per acry within the recommendes
%36 whin vegrtIbod o Mevy of dasy







Preoace e 305w 00 L™ 2 500y 4300 By iy e ameort of 1R s preg-
Wl witer Showlin T Iominy tisle.

$pray Sohstion

AMOUNM] (F RODECH
DESIRED YOLUME  JAX 1% % 1¥% % 1%
| gafion lan len fa 2er 6o 0w
25 phons I lat  INa pHet Sab 2l
100 plans g gl e gl Spr i

2 badiesyeons = | e
For use in bnapsact spravers i soggested that Tw racomrended a7 ount of

s product be mod with wikie in 2 bigr) coslainer, T Sprapsr mith the
maad solbon 350 3dd ¢ omes amourd of surfactant.

WEEDS CONTROLLED ‘

ANKUAL WEEDS
Apply I achvely growing arnab grasses anc booadiasf weecs.

Kiaw at least 3 days e apicaton belore dish, g Teahed vegetalicn,
MRer Bus seriad the meeds nay S mowad. Plad o byraed, See *Cirect ons for
Use," *Geneval Infurmation” ane "Mining and Applicaton instiicless” fu
tabeled ases and spact; axplicakion instrcons. .

Brosdeast Application—Use | 17 pnts of his product per -am pus e

aore Quaits of  aonin; SUAacam per 100 galons of soray solulior 4 weedy

it Hag than & incoos ik K weeds pe pealer than 6 inches b use 2172
prels of this product 2er acte plys 2 o more quarts of 34 apomved recioni
arfictant pat 100 galons o speay sotuben. ‘

Handé-Held, Mph-Veluma Application—bse 3 34 percant soubon of this
Pocc in watei pivs 2 o more quizts of 2 ramonie surlactim per 100 gabions
o sprwy spluton and aoply b foliage of wepetansa I be comtrolies.

Weea applind a5 dirscind under the tondroans deseribied v bis labed, this prod-
et phus nonines surksctant WILL CONTROL it {odowing AMNUAL WEZDS:

Balzamappiet s fobad -
Homordies charsts Seraria 1o,
Birley fotad, Carolina
Hoedearn vigare Hopecurys eancinianus
Barmpanigrass Groundse!, conmon
Echuochla crus-gak Senecio rgans
Lagady, frahook Horsswesd/Marestail
Brssia brssootola Conyra canadentis
Ehsgrass, maaal Kochia
Feranoua - Kochea scopana
Nungrass, bulbons Lambsqeeriars, commen
Poa dulbasa Chenopodiom abem
Brame L tives, prickly
Bromus spo. Lachuca sermioty
tarcep Momingglory
Ranuncuus spa pomoea spp.
Chast Hustard, biny
Sramus secpknes Chonspora tenalla
Chickveed, mocsenar ¥ustard, Ensy
Gensumwaun |, - esowaind ponaly
Cockdabur ’ " Wurard bl
Tacthéom sromanam Sisymieiom atissinom
Corm, voluntea Mo stard, wid
Jea ruys . Sinapis arvensis
Cradgrats ats, wild
,ww Avena fatuz
Desrtlandaion Maicers
Kngis cespilesa Panieum 5pp.
Falselaz, smaliseed Poarpernss, fald
Cameiing ewcroc ama Thiaspé arvenso
Fuddienack Pigwied, redreet
Amsincsia 3p0, Ampnamthus etofienss
Flxdsst Boabans Pigneed, socth
Comyza bonanensn Amacarthus hebwidus
Paabav Ragwead, conmon
Ergeeon spp. Ambtosz anemiskfohy

Ragwaré, gant . Sewthisthe, annaai
Ambroea inhea Jorchus cleraceus
Rocket, London Smbhanedles”
Sugymboum a Budens Jpeonata
Rye Stmgrms
Secale ceseale Eragrasns cdanentss
Rregrass, kadlan® Samower
Lotum moliorem Helwnthus sugss !
Sandbur, i Mt Retsian
cgw:w Salsoly b3
Shriurang Spurry. vmbrala
Wm Holosteom vmaetatum
Shaplardsparss VYoivstiaal
Capsedls bursa-pastons Abudion theophasti
Signaigrass, braadiest Wiant
Erachana platyplyly Triveum sestovm
Smartwied, Poansylvania Witchgras
Peigonum pesylranicom Paneom cofare
*hoply 3 pints of s produst per acte

"~ heply with haro-neid squpment ey,

Antust weads will enerafly conbave b geminmte from seed tvughoyt e
prowing seasoe, Repeat iretments wil be nacessary b cartred atee pmisg.
¥§ wheds,

PERENRUL WEEDS
Ammismuctniﬂm!um!rduémqmtmmml
pereradi we2ds Uniess othewnse drectad, ahow 31 Bast 7 duys atwer sppii-
abon defore dislurbung wegetation
Add 2 or mote quarts of & nenionxs suracta per 100 ikns of spray solition
& thy radey of I63 product pven in s Iist See the *Genwral irkormatioe,”
“Piractions bor Use”™ and “Minng and Apokcation” sachens ia bs labed for gpe-
tHic vses and epplicaton mnslractions,
hOTE: hmmummum.dmtmwnwu has
TEachied the recommandid stages. Fall rasiments must be apdied Jefore 3
kiing Irast o .
Ropeal maatments may be necessary to carmol weeds tepeneratieg from
URCEIEraund pans of seed.

When 2opied 15 meommended under Y conditions desciibed, this product
plus sufactanl WILL CONTROL the foflowing PERENNEAL WEEDS:

Mata — Cgngan

Hedi¥m sytns Imperata ehdndrea.
Kigatorwmed* Cocdpmas .

Afemartherd piwlos roides “Spartne p.
hniseFaast Srgny, gant*

Foaneriom wagire Zranopsrs mibdeed !
Artichoks, Jeruzsiom Dalisgrass

Kedianthus tobernsus Paspaturn dilatatun
Rabisgrass Pardelicn

Prspalun mitatum Twmacum offionsle
Sensdagan Duck, curly

{podas dactyioa Rumex erfspur
Bindweed, f2d Doghame, baatp -

Elusgrass, Remtuchky Feneme

Pos pralensis Feshis spp

Howwsed, Texas Fascwe, tal

Aekaniurs cikas Fertues yundnaces
Irsckastm Sudneagrass

Pierigum pp. - Panicom matmon
Sromegrass, soeth Hermbotk, paisen
Canarygrass, resd forseaattia

Phalaris srundinicn Solanym cacolinense
Gl Rersaradish

Troha 0. Amoracis rustcana
Clover, red ke Pant

Trétoffom pratense Mesembrranthemom erysiatinun
Chovwr, whitn khangrat

Tkt rpers Sorghan Aakpense
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Kiuyugracs Quackgrass
Pervvisnun candestiown Agresyion repens
aapwesd ' Amd, giaal
Contauces repeas © Awndd donar
Lasieny Magras, perwaiai
Lastans Caman : Lobum pesanne
Uspedeze conmos, wrices ~ Snartveed. smanp
Lopadess strinte : Pajygonun coccirevm
Laspedens cumaly o Spattardsck
Lnanstyvty, purgha Hupdat ke
{rteum saicata Sarthrsthy, yeliow
Lobeet, Jimarican Cantacrea SOSRE IS
Hekinoa tes Swot potatn, wid*
Maidncine Pomaed pandirata
Pancurm hemaiomon Thisty, artichass
Melkwand - Cimara canduncuys
Aschkpas Thistls, Canads
Wukly, wirnstem Crou: permnse
Muteendeipa hoodosa Tomothy
b Bain, common Firleun peatanse
ferdatoum thapius Terpedoprasy*
Wapletprass Panum ppems
Pansenm purpursan . Tos.cnnn
Nightshady, Giverlon! Scapus acits
Sotarum elpe agnelodom Yasmyprany
Natsadya parple, polew Paspabon) uredlyi'
Cypdvus retuncius 'ﬂlﬂml.i
Cyoecvs escuientys Hodcus spp.
Orsharigrans Witsriyaciah
Dactyls pomeialy Ectoro crasupes
Pampergrass Wrdetes
Coraderia pihrta T Pt statons .
Fangrrss LY 1o
Brachinia mubcy o ) mm(ﬂ et
Pingnin =~ Wheatgrass, westim
Patdosar

*Pastal contralin southeastar. states. Ses spreric tecommendaboss b,
NN gatorweed—Appdy § pints of this procict par acre a3 3 bromk st svag of
812 ] LA percant salubon with ibnd- heid squipment te provide panial contret
o whgaiorwans. Aoty whan roost of e arpel plactts are in Sioom, Repent
applicirions wil be mgied o mamian such coniryl,

Sirmudagrass—iopy 7 172 pints of this product per acre a8 4 brasceast
S0y v 430 1172 pietant sahution with hend-hele ecLicment. Apply when Lis-
et plams sre actively rowing 180 whea sees neads sopear,

Bindweed, frid/Siherieal Kighishada/Toras Blaswead—ipoly 620 7 122
PENES of this product e aCre s 3 browdcast spray west ol e Wiswssgpi River
384 4 172 0 6 pinty of this product per acre sest of U Whssrssipp River, With
Rand-heid equpment, 1se 3 | 12 percent soivtisn. Anply when target panls
e actvely grownng aad we 2t of beyend ks bloom. For severlest nipitabade,
best resuts can be obtained wihen apphcanos is meds aftw beriss are ‘ormad.,
0 rot tread waen wieds arz under drought stress Naw beaf developrrent indi-
cales active promth. For bast rasulls apply o e summer orfal - .

Brackesferm—Apoly 4 1/2 i § pints of this product per acre 43 2 broaceast

spryosa Yito} mm‘mmmmmﬁmpw

umdedhudsm&mikaﬂlsﬁ;hesw .
Cottal——Apoly § 117 %0 § pink of this pracuct pav scrz as » bevadeast spray
was 2 VA peromt wintion wilh hand-beid squiment. Apply whea Lirget
lats are actrvely gowing sad sre ot o deyond the eariy-e-dull bioom stage
of gromth. Bast resudts ard acheeved when appiicaton is made duing the nam-
mes o7 fal months. e .

Cogongrats—Apsiy 4 172 b 7 172 pints of dhis product per acre 45 & broad-
mmuy.mm:mmuimwumummunx-

g in Lade sommar or SN, ANow 7 o more ays aftar application beiory 1dagy .

ocmewing Due ta uneven stages of grawth and the dense nzture of vegelation
Brevartie] §ood spray covarage, repesl trratments may be KA 10 Mait-
i anley,

Candyrass—Apoly 4 172 9 7 112 penls of this produch o cee as 2 broadcas!
ey of 33 8 1 o 2 peroent sclation with dend-heid mqupment. Schedus
lmbmiw&mahsmmhzmmnnmﬂhw
wrte. The presence of debns ane sik on e covdrans pvants wol reduce por-

lumnr:e\. I may be necissary f0 wash uigeted panis pror bo applerion v
00w 20tane of 108 rOUCT W0 e plaeL.

Covgrass, pam—Axy € cjm#ﬁsummm 13 4 brasdcast sy
o035 4 1 parcent sohtion with haxd-beid equiprment ' povide partial carod
of pant culgrass. Rm[npd-:d?m wii be requernd t myiota weh contrd,
tspecialy whare vegeation -§ 33t dy subraged in waler Allow ke wtsnn-
Hal regrowtt: 20 tha 7 10 10-402° stage e b retrnatrent

Boghass, Imp/'lupmd/ﬂmm&kh—m 6 wets of this prodoct per
dcrt 85 3 D% 301y 0 15 9 | U7 peveent salubon wih hand-haid eoge-
it Aogly wher rget plants are actaly growing 3Ad most rave teached be
inle bud-le-tiower slage of giowh For bert results, soply # te sunser o
k11

Fuscoms, Bl -Aoply 4 172 pints of Lus peoduet por acre a3 4 brosdcas! spray
o038 2 1 pareend solution with hasd-hd scuprant, Aoptr when liael plants
ane ACVEY Pawmag dnd most have reached the bootlo-head Stage of pewth.
When apnliad prior o the 500t stage, less desivable control may be obtained
Guinoagrass—Agoiy d 2 pes of Mg product par acre 35 & broadcast sy
o 35 4 V4 peom setution with hand-held aqioment. Aogly when targat
Hrls a2 aChely Fewing and when most ave reachec ot kast e Joerf
sage o gowth,

hiawagrassBlivegrase, KsiwckyAromagras, seoinCandryprass,
road rchardgrass/Rrege ass, porsselal/Ti oty Wheatgrass, westem —

Aapey 310 4 1/2 oty of s froctt per acae asf oot spray & 8 g 34

parcent sokda with hand-held eomert. Apply when terpet plants are
acovely proing and most have sached Ihe book-to-tead stage of growch,
mwiumunmm,mmwmwmumm.h
B all. apply before olands have barnis Ivown, s

Lintana —Loply this prodect as 2 34 13 | parcant solution with hang-heid
wapmenl. Apgly 10 activedy gioming kebane of of bayord the bison stage of
gm.Uumm;mnppﬁﬂmmbrMMMnnwmm
sage M rowd,

Locesstrity, purple—Apply & pinks of this product per acre 43 4 Iroadcas]
spray of 38 3 1 e 1 12 percent solutos using hand-beld squipmenl Tt
.mwmnum;mqum:MMsu&mm
tosults are aehieved when appication is made during summer o B nanihs.
Faltratments must be appied tefore 3 $lling fros.

Letyy, American -Aopty 4 pads of thus prodec: par acre 5 7 rsadeasd spray
or &8 3 3/4 percand sohubion with kand-hesd acupwent. Treat wiwa plans are
acively powisg at o bayoed B bloom stage of powth Bast resdts wre
achibved when application is made durng surmar of 11 months. Fal Beat-
menks muast bs aopled belore o Bling host. Rupeat Lertment may be neces-
say Lo conkrol regrowth from undenpround puts snd sseds
Maldwncanv/Parsprats—Apchy § pists of this amdue) par acre 25 2 bread-
Sast spray or 45 & WA percent seiulion with Aaad-teld equivment. Rogeat
breztmeczs wil be roqurad, especizly b vegelabon gartialy submergsd in
watsr. Undar thase cooations, Bew for regrowth to the 7 1 10-iead stape prioe
10 rebreatuenl.

Mituweed, comemon-—Apply 4 1/2 piats of trés product per acre a5 4 broad-
I3 Spray of 38 a T 12 prcem sohuicn wrh hand-neld equioment Apely
shen [arger plants are actively growing and mast have ieachad the s bud-
to-fowes stage of growth,

Nutsadge: purpie, yollow—Aonly 4 172 pinls of s pedduct per aere 45 1
brondzast sordy, or 43 & 34 parvent solaion wih band-heid eavipme st te coa-
ol euvting mursadpe pianis and invnsiury nutlets atlached to ratsg pants,
Apply whet targel plamss ace i fiower o when drw nutiels can be found i thi-
206w Ligs. Nutiets which hae rol gommingted wil nol B¢ EaroRes asd ey
grrwials Rikowing bl fiepaat treskmems wil be racuirad for loag-torm
. !

Pampasgrass-—Apaly 3 | 172 parcent seivtion of this product with Kand-heid
aguipment when plants ane sdtvely prowing.

Phragiet—For partial costrol of prrageiles in Porida and the couabes of
oftar st dordeing the Guif of Mexico. anpiy 7 112 piots por acrs a3 8 beoed-

* Gas1 5508y o apply 3 1 172 peetent solution st hand-haks squiement n other

armdunU.s.amlbipﬁ:wmulmnwmumin
34 perted sonvtion with hand-heid squipment for partil eanrdl, Fov hest
ruuhhwmuhmmrblmmummmm-
muhmamoummamumuumaum.mm»
vent good 3pcay coverage and unnan slages of prowth, repaat reaimanty may
o neceisey b et ctol Ve conbdd sympioms wil be sk b

Quacigrass/Niuyugrass/Mubly, wiresten—Aootr 31 4 172 pints of this
roduct om acre 28 3 broadeas] spray or &3 8 34 partant solution, with ang-
haid scurpraet whiss mast Quackgrass of wirtsiem mubly is al feast 8 inc>ss
A heght (30 4-hal"stage of growth) and actively growing. Now 1 or mo-a
days after apoiication belre hlage.







Ao, giskice piari—Fo rtrd ol pantienc aod tegissl aeply g | 02
peicort solrfion of #1s pradact wlh hardheld ezipmer| when >ards e
actmely prowing For po med. bars mesuks We Chlaned wear p3plicabions
e rade nlre sunre Bk

Spritardoch—dpply 6 pints ' this roducs oo acie a8 2 broaccast sy o
23 3 J/4 percerr sokbon with Mnc-heid muprer Apply when mast plaws
e 4 Wit cloom Farbestresalts, ooy ouring e summer 0t marhs, -

Swort poato, wid—Aoply s product 25 3 | L2 peent solbos usng
hand -k aquipnant, ADply 10 actively plw.ng wieas thal 17e al ¢ beyond T¢
bloor stage of growt, Resaat apphicatans wd be rsqu rec. Mlow the dariis
reach the recomimendes stage of growth belere (etreatment,

Thistie: Canada, artichskn —Axpy 1 0 £ 12 ainls of s prozuct par acre
s atrmaccan Spay o a5 ¢ | 172 pevcend sokbon wth bind-held squioment
far Ganada tustle To courrn ardenoke Pusde dpphy 3 2 porces] schon as
3pray-to-wet appication App'y when trgel planis a7t acheely Dowiyg 30d are
o beyoad (hy bud slage of growth,

Torpadegrass—Rpply € 15 7 17 pivts of s prodet per 308 98 8 besadeast
soray ¢ 33 3 W4 1 172 pecent sohvion with Faac-hel§ equisment & pio-
it prtal coatrol of torpadagrass. Use the lawer rates under lemestnal con-
erons, an0 The Mghe dates ueder partaly submarged o & %oating mat
oondhr Reseat fraamments wit be reciered o maimam wuzh 23yl

Tulet. common—hpoly his pridtuct a5 8 1 172 oercent soluder wih band-
bag squipme Aoply 10 activly trowng platls ot of beyond e seechesd
Stage of growth. Aftsr a2pation, wsez: Syriploms wil! be $hw 1o appear a1d
iyt occw fer 3 or mon mawis.. J O T s,
Walsrhyscimh—Apoly 5 1 & sints of thes produc per scre a3 3 broadcast
sorry or aep'y 3 4 1o 1 percent salvbor wilh hand-he'd touinment Apph
whan Large: plamts aee acively Grinnr g and ab or beyone B early bioom stage
of powtn. Aar appicdion, visusl symotms moy fqanm 3 o nore weels &
15pes! with comokel secOs 404 da0Rmaoster usall Sccumiag witn §0
Yo 90 days. Use the higher cales wnen more fagkd visaal efects am dasrsd
Walerinttuce--For onliol. ap'y & 3/4 b 1 percent solrdon of Bhis peodict
nith hand-heid equipmerl 15 aclivery prowrg ants, Yse hopher rates where
lesalions ae heavy. Best resuls 3 oblained from mid-sommer througs
wirte! applicabars. Soring aolcabons miy toere relreatmert
Walsrorirarnse—iply this product as 2 374 sercent seluticn ving hand-
hekd equipment. Aoply o planty that are actively growing o1 or beyond Be
bloom stage of growth, bt bekore QB eoor charges ocsur. Thorougt coverage
8 mpoassay bor et ol . . .-

Other pererveais Isisd on ot labei—Aoply 4 12 0 7 172 pids of ths rod-
OCk pRY ACrE 33 & boadzad spray oc as 3 M w | 12 percert sovuton wih

hasd-Neld eqvisment Aol when target puants are acively growng arc mast -

have reathed earky haad ¢ tary bod Stage o powth

WOODY BRUSH AND TREES
Wher: apphed &5 iconmended under the corddioks described, e prodoct
pus surfacant CONTROLS er PARTVALLY CONTROLS the fadtwing woody brush
wants 3 rses

. Nidar Chanisy

dinvs 0. Adenpsiome Lsecwlitum
Ash* Cheny.

Fradious spp. Iitier )
Aspen, quaking .;m:n amapnata

Peg v memarionsey "
Varclover, Besemat R R S

"Qa'mmﬁ 5 oy

lirch Coyots brast

Satu spp Leethans consangions
Hockbarry Creeper, Virngiain*

Mobis sop. Parthenocis sy quisquithiia
won: Dewb:

Froach ' Rats s

Oyosus monspes subenrs
Seaxch - - Dogweod
Otisus scopancs - Comus spo.

Rociorbnat, Cafforsia® EMacbarry

Eicgonum trsexviatun !m .
Caman® te*

Rtamays purtan ~oJfs 0.
Catseln® Encaipples, Muoegen

Acaca grey Focapivs gobui

Hasariha*

c‘c:'“,,,,",, oo Kapiopapus squamasus

Hiwthoer Premas
{rataegus spo. Pronus sop

Hired Raspbarry
Corvlers sp. Ryous spo

Hickary Redbud, aastary
Carra o Cans caracheass

Holy. Fonds. Braziiian Pasoertres  Rews, makifons
Schnws wradmiaibivs Rots moffioc

Rosersucil Rassine-oiive
Lonesra 3po. Eragrus anpshichs

Hombean, American Sage: black, wiie
Carpiios cancivupny Sakve pp.

fwin | . Sagedryth, Caiomia
Puerara bt Artamisia cadlomace

Lecust, black* Salmenbarry
Rodwna psevdvacacy Rubus spactadds

Manzanitg Sall erbare
Arelestaphybss spp. Tamans spo.

Maph: . Soithush, Sex myrtle
L1 Bacetans hasmaska
sg;mm © Smuims

Sassatras aiwciom
Acer sacehan R A
;,-m: “ X ' Sourvong®
Acet cirtastom Onychendrom arboceum
Baoaksy Flower* umac: .
Hmols ptans Poisen
Rhus vernee
Qak: Srogty*
Blei
Guereus vehaing m?':’.w‘
Northera proe Rhis cooadina
Gureres padusing
Pest Swost pm
Qusreus stefala Ligucambae $twaoiis
Rd . Smcdteme
SS:W e Polyshohum munitum
«n nd .
Ooerews Biceta Talowtrne, M;:
Wiite* .
Ouercvs sde Timbigbey
e Rubs paraions

Pasimmon .

Drispyros sgp. Tebaces, troe
Micodans avey

Peiran bvy )
Rt tadicans w: ol

Poltes Dak
Rhs lexicodendron Woanyrtie, sonthers®

Myrica oocdeer

Popurr, ikow Wilew
Uepdeadeon tipres Sakt 0.

*Putia el

* = Sae balow for controd of partia! condvol msbrucha,

NOTE: I beush kas vees mowed or bled of biees have been cut, co oot tread
untd rgrowth has reached the recomemended stags of awin. :

Apply the secommended raz of e geaduct phus 2 o fots quarts of 3 onigns
surtaclam pe 100 pabons of soray solebas whan plants are actively powing
and. uriess chhenwsa dreclad. sfter full-lerl expansion, Use the higher rite foe
targer plands 303 Genss areas of growth, On vinas, wse ¥ higha cnts for
Dlanis that Rive reached the woody stag of Frowth. Bast mufts ary cbisiosd
when adolication is made in Late summer o fall afier frudt foemutioe,

Ih arid aeas. best rasuts see o3tained whea 3pokcation is mads in the apving
o £arty summe when biush soeckes are at high moistuce cantent and are iicw-
wing. Ensure therouh covrage when usag hand-held eoviment. Syaptoms
may oot appeat poor 1 frost or Sesescence with H7) teatmants.
Aln?umﬁnmm&amﬂmmum&
Reouat Tatmants oy be necessary o pontiel plaats regwrwaling from
wndeipround pans o seed. Some audsrin 0olors e LEgISfabN dedidious
$0ecies e axeptabé proviced no major o drop Res accumyd. Reducto pac-
forunce may resul i treatments e made Solowing 3 et -
m:beMbel}u'm‘h&iuﬂmp}chm‘sm
ity label for badeled s aod specific application Jastuctions.
Appeimd 35 3 5 b 8 percent oiution as & dvecied appcaton a1 described B
the “HAND-HELD AMD HIGH.YOLLWE EQUIPHENT" saction, this product wlt
eontrol or patialby control 4 species st in 1his sacton of this label Use thy
higher rate of spplication ket derse shands ind laqe: meody brusk g tryss.
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gy the pracuct 13 lobews & zomtti o AR By COnlrst Mg Tt swag widdy
brush a1d troes

© . Rl sibecry/DowdartyMoreyroc ik, PosiRasphermy—For 230

Fal_apoly 4 L7 0 § pants per sere a3 0 weadcad yyay v asaditla b 1
pcenl salabion wih hand-bald aquipment,

Repon, Cumking/Hawthor U1 rars petarvapee—Far contd. 2007 3 b & 4
pets of this prodoct oes acm 4 & broadkast soray or as 2 4 16 1 14 pevent
$2ubey wdh k2 wddheld aupmnent,
Brch/EMderberryHazal/Suovonbary T mble bacty—For coavd, wpy }
Pets per i of this preduct & o broackast spray or a5 2 4 dereert sofyion
with Aunc-held equprent .

Brsaan; Frosch, Seakeh—For contia apthy a ! L4 | 172 descant soer
vl hang -hesd equmpment .

Buchebeal, CaliforaiaMasandtaMonkey Flower/ Tobaeee, Tree  For par-
Sat ool of hese specias apply a 1A 101172 parcant sovdon of fhy grod-
v 3 1 St sprvy with hand-ald scuipmert, Thovougn toverape of follage s
Aecessary for best resutls,

Catsclaw—For parisl contred, apoly 8 § 14 B | /2 sercent sobbon with
bad-bald oupment whee ol st 50 percemt of te new eaves 2re fity
drloped. '

Chotry: Biter, Black, Pis/ak, Seuthers Bed/Sweet CumPruaus—Fo
ntrol, 3000y 3 to 7 172 pints of this sadust pes acre a3 2 voadzasl spray ot
80 12 peroant saiving with band-held equiomenl, * o
Consty bruxh—For covtrod sppiy 4 1 1k 01 172 partant salumes with Raag-
Asld equipment wher af leasd 50 percent of In new leaves a7 fully develoged.
Dogwood/RickarySalt cedwr—For patat contrel apdy 2 | b 7 percant
sokrtiorr of thas procud with nand-held scLloment of 6% T L2 pins pae 3013
a8 beoadiast iy,

Evcalpptas, Mnogm—For control of pucalyptus resiveuts. apply 3 § 1/2 per-
cend Saigion of ths pradoct with nd-hakd equipment when resprouts are 6 14
12-loak Ll Ensrw complaly coverage. Apply when plants are ackvsly grow-
ing. Avoid application & drought-stressad plants.

Relly, Rlorida/Wamyrtle, satham- For sartiat contiol, azoly the pendat
# a i 172 parcent salution with hand-hedd squipment. ]
Kafn—Far comtrel, anply § pirts of tés product pi sere au 3 broadcast
1prey or 33 4 | 172 percent saltion with hand-bald ecwrpment. Rapsat aggh-
utimwmbu_mhdb maimaEn conlol. —-
Mapls, Red-—For tanbol, apply as # /8 5 1 14 percent sokition with 2433
held equitrment whe leaves are filly develoned For parkad contror, apply 7 40
T 172 girds of is product per acre as a beoageasd spray.

Mapis, Supar/Ouk: Noetyern Pia, Red- For contrd. appby a5 2 W o 1 14

porcant sofuton with kaad-nekd squipvaent when at beast S0 percent of the rew .

leaves are tuiy deweloned, - ]
Palsor try/Peisom Dak—For contral apgly 680 7 172 punts of Ihis peocusd pa
acrees 2 boadastspryorasa ) L2 percent soiubon with hand.-heid equip-
rent. Repeat appkeatons may be requred © muslin control, Fall teatments
rust be a5 ofied before leaves lace green coir.

Rots, mullifiors-—For coctol, appk 3 phms of this arocct pr a% a3 4
broaccast spray o us 2 V4 percent sontion min haod-held qupment
Treatments should be fuade prioe 12 leaf detenaraton by heat-faading insects
Saps, back/Sagebrush, Califerala/ChaminaTatlewiree, Chinase—For

conel ¢ fhese specas, a0pfy 2 174 percent solufion of this product as a dghar .

$piay with hand-sald squipment. Tharough eeage of lobage 13 secessary fr
dest resais, S . .

with hang-held aqui

wmmmw&ﬁmméummmm 3
w .;_ :._-,.", Freamon T o : ]
Nilw—ramti'&.mufzﬂmiﬁmanimnmmu;t

Sormy o 35 8 /4 parcant soktion wih band-hed squipmect,
Othe# woody brush and trees fisted bs thls label—Far pariial contl. appty
Jh?b'udulﬁw&nmmmhwﬂmvummpl
V2 percert solrion wih haod-beld oqiomans, _

AQUATIC '
AND OTHER NONCRUP SITES

When apcied 535 disctsd and wadar the conddions descnbed in the “Weeds
Cor.trofied” sechon o Us tabed, Inig praduct wed contred or parlially cantroi the - -
Tabeled weeds prowing n the lohewing indusirial ncrseiond! and public areas
o othet similar avalic 3nd yrestrisd siles.

Jquatic Ses—This product mag be apdked to emerged weeds in aF bodes of
fresh and brackish wiler which may be Mowing norfiowing o liaatisnt. This
inchudes Lakes. rivers, steeams, moads, estuaties, rce bvess. $4003, Krigalion

18 Jraqe crehes. MS. MHUVOMS, westiwrtr Tt fachbes,
i< hatat| resdonation wnd managemert Mass gxd samaar e,

F aqaatic sies o® proset ¢ e noncea 2ea and o part of he imteneed
aalment 10ad and obseve e felowny dinctinys-

Thiz product 43 20t codtrol plamts whish ary completaly Subnenged o
Bave 2 enzjority of Beir Solage undor watwr, e

Mis_mumﬁsuhmdbnu-ubm.mnwu
Somestic prpiisy,

vonsal keal siate fish and pame ageecy and mady contrel thonikes befors
apcipng this producl i publc watys, Permirs may be mquered b meat soch
wiler,

WGTE: Do ot apoly tis prodix! wetta 147 mle up-sbieam of sh active patatie
Arier ixthke 0 flowing wab {i.e., fiver, staam, ele.} or witbie 172 e of an
mpoubanwmhmaﬁmmbﬁdunwamlsme.wma
“wsuvait. To make ageabt applicabeas amund and within 177 mike of actve
oUbie woier mibhes, B wates intake must be ied £ e 3 wioumom
'ad of 48 heurs siter the appieation The wats itake anay bt med 20
xaummamumahlmmmmummmumw
T 2 determaned by faborziory snalys. These aquibe appitations miy
3¢ ich ORLY in Bose cases where thery are altemative waw sources of
adef poncs which weld cemit e hwnng off of an actve pelabie matec
maky i 2 makmom penad oF 48 hows atter the 2policatons.
=umurmtmtumummuh¢qm.mwfmap
ater Jeatment before eaintreduction of walde 10 acheve masiroum wead con-
ol wpﬁsmuﬂh!ﬁ;ﬂwmmwmuummn
actively groming weess. :

Tty mass o vegetrnon may mquare relrestimen) Ao wash-2F of sprryed
“ulage by 392y bost or racrestional beat bacioussh o by restali winin 5 hours
of apgication. Do e re-treal withins 24 hours ollowing the 17a) braatmant,
Appiscabons made t mowing bodies of water must be made whie Yaveting
umnmﬁmmﬁmdﬁsw&uu.m\mnﬁum
bashuide sppications, 4o rol overap more than | Joot inte opmn waie, Do oot
Yoy n Mudnlumnm:dunmeHMMwm
md?lﬂnﬂuwwlmuuauﬂdhmwﬁm:pﬁ-
<ation Jut it baing medy over weler, -

Whan emerged infestations require tmatmant of the Yot surfice sim of
m:ﬁdutq.buwnmhmmmmmn&mmm
decaring vegeiation. Orypen degletion iy resul i fish kil

Other Mekcrop-Type Skas—This product may be used by contrl e lisied
weeds in erestial poscrop 324 and/or in auatc wites whthes tnass aveas

Hrperts U 'PetsenTaskfars
Goll Courses ce 7~ Pgalin. Power, Toteghons § Uity
Hatitat Resteraton § Managenent - Rpthol-Nay :
Hghways & Roadsices Raloas -

industnai Plant Sites .. Schews

Lumbaryargs ’ Storage Aeas

Parung Arets Simudar Snes

Pasks

WILDLIFE HABITAT RESTORATION
AND MANAGEMENT AREAS -

This praduct is meommended for the retoration ed/or aimiesnance of aztive
habitat and in witie marapoment areas.

Habita! Rastoratios sod Naintsnance—Woen appiied 13 directed, waotic
#nd b undesiiable vagelrien may be controlied in habitat marageant
aeas. Appications ey be mude lo sliow recovery of netve plant spacies, o
Optn p waler & attract wokeriowd, 0 hr simlar broad- spectium vegelsion
coalzel requiements In Rabelal maragernt areas. Spel aatments may be

. Metawmnmwm#uﬁfubﬂﬂmmmtmm

{rastments, cace shoud b exwrcived 1o keap spray o of gasicable plants,
WiiHs Foud Plods—This aroduel may be used 15 2 530 praperition tal-
mes? poior b sanding wikdile ood ploty Aoply as irecied o controt vagstaben
in the plot arsx Ay witciite food species may be plented sfter sooinng (his
product, o native spacies miy ba allowed i ordagt e ara. ¥ wiage 5
fetded 0 prtpare 8 seadbod, wa 7 days afler apolying Bis product bakore b
ing % allow lor mapimom effectiveness.

WIPER APPLICATIONS

For wits or weper applicatians, mi § Ao ot this product with ¢ gations of
£ tan waner o make a 33 percant sehuticn. Addibon of & nmonxs surfactant at
¥ 10w of 10 percent by wiume of lotal nerbicce solution is recommended.







Wped appleations Cam be ustd 13 Sontrel ¥ 3032748 arricd ane pEenry
werds isted on Pes lbel, I Meaey weed stands 2 dovbie 20ztcabin n 0.
ST IO WAy OOrDVE rEUET. Sen e Wreds oceTe b SLon £ thy
Label B rEcemmended bAIeg powth sage an other n3BLCI008 b achie.
L spomiam gy

CUT STUMP APPLICATION

Woody vageti for may be cowtrodied 2y g breshy cul stomps o trtes ang
fespras with Mhis procket Apply this prodket using sud2% squiment 1s
e oo g ol the estire canbium, Cut vegnlabon clos 1o thy sod s racy,
Roply 2 50 t 104 parcest talution of this prediuct 1o rmshiy ey wurha
mmeflilely aRer cotting. Deiay in apolring this procct may st in
fecucad perkarmarce. For best results, troes shoctd be oot during pencds of
aclive pawth a4 NI 2af expansien

¥ usad accordy o direcloes fr et st appdication s product el
CORTROL PARTIALLY CONTROL o SUPPRESS moy nocdy sk arg e

Lpeoes, some of which ae listed below
Ndar Paplart

Kdnais 322 Popudia spp.
Cayota brash* feed, part

Bacchans eonsingumes Aundo doaar
Dapwesd~ Salt cedar

Comus spo, Tamace spp.
Encafyptus $weet qum*

au:yyus_m‘ . . Luadambar styracha

© Miekoryt N Syeanore”

Corpw 1. Flatams oceidentzbs
Hadrom Tas 0ak

drbxavs mensmsis . Lithotapus densrlorus
Raph* Wilow

Acer 300,  Safirgpp.
Oak

Quweeys sop.

'Dhuwlduulwfndhm:semmnwshmmd
Cadoma,

INJECTION AND FRILL APPLICATIONS

Yoody vepetatioe muy be contrued by iiacion or b appication of this prod-
ocl Ay this sroduct utang suitabde aquepment which et peniraly irso liv-
0 Bas0. Apply 1ae egqovaleet of L miof tes gioduzt pe: 2 19 3 inches of trunk
dearnater. This 15 best achisved by aopyag 25 lo 100 percent sonciitsation of
Bhis product aither b o continuaus #31 areund the bee o ag cuds woeely spaced
araund B tree beow 3 branches. AS res dsmeter wireasss is e, beltsr
resuty are achieved by applying dilcte malwie! © 3 continuous It o more
clsely spaced rtings. Avtd appica Don tachnicues that sliew runolf to ecour
from frit ar suf areas in species Ha? eude 533 fely afley Infis o ¢ty Iy
specles such as these, make Il or cy! a1 an oblique aagle w0 a3 % produce 3
cupng elfect anc ise undiuled nteria!, Fae best resulls, aapicalinns shoold
be madn qunag periods of actree growth ad ot haal erpanson

This treatment YL CONTROL the felcwig woody saeces:

0ak Sasrt pum

Quercus spo. Linadambar styracifius
Popusr Sxamory

Popus spp. Falanus eccidentalis
Thi traatmpnt WL SUPPRESS, the Faewing woody species -
Back pm~ Hickory ’

Myisa svatcs ~ Gayd spp,
Dogweed Magie, rod

Coms sy, Acer nabrum

*This procud is sot sppreved dor this use on tis species in the stite of
Ciliomia,

RELEASE OF BERMUDAGRASS OR BAHIAGRASS
.ON NONCROP SITES

RELEASE OF DORMANT BERMUDAGRASS AND BAHIAGRASS
When apalied a3 directed, this sroduct Wil arovid2 contd o Superesson of
meny malet annul weeds and L fescue foc fective reiease of dormart
oemodapass of babiagrass. Make appicatens b dormam bemudagrass i
bahiagass, -

For bast resuts on winta annuals, breat woen woeds art in an ity peath
slage Oalow § inches is Mgal) sftar mast ave germinated For Sest sesits
o il Feseve. Jead when Sescus B 0 or beyona the d to B-ieat slags

WEEDS CONTROLLED
T mecormerdatias Ior ConIT o separescion of At aAcey e bl
eyt a Esiec dekw. .
gl the secomTandec 1adws of thix 3oqued in 10 & 2 es of wate per
e pius I quants neoionic Sarfictert pur 106 afions of weal Speey vokme,

SE € = Conlrd

§ = Supprestnn

RO0E0" FLUYD QUACRE

WEED SPECIES E Iy RRItue
Rariey, litty scetct¢
Nordeun pusifium
Badstraw, catehwsed . LI S P R
Gadomn spenit
Fosgnss, mmaad I A A A
Foa i
Chereil LI I A R P
Crptroplyllom iniiunien
Chicloresd, corsmon s LECC¢
S&d‘tlu.n:em
Ceore, erimson : LI T T A A 3
Trfoiim meamatum . -
Clover, lrge hap *§ s ¢CC¢C
Trfobiom campasive
$peadwell con S§tteccee
Varoewes aovensis : .
Fucun.uli L T
Fostuca sneninacea
Garnnivn, Ganlim ’ ¢« = 85 5¢CC
Gevanvum carnfnaaum
LITH +SCCCC
Lamwm ampiesicavie
Ryegrass, fatisy ’ s+ s 30 CC
Lol muttfiorom
Yeloh, commoa s+ 5 CCC
¥itis satna

*Thse e apply ondy o siles where an estabished comgtitive turd 13 e
$anl, ‘

RELEASE OF ACTIVELY GROWING BERMUDAGRASS

KOTE: USE OWLY 0 SITES WHERE BAAGRASS 0R SERMUDAGRASS ARE
SESIRED FOR GROUND COVER AND SOME TEMPORARY :NAIRY OF YELLOWNG
OF THE GRASSES CAN BE TOLERATED, )

Yehen apofied a8 dimctad, s produet wil aid in the retease of bemnodagrass
by providing coatrel of annui speciss lted  the “Weeds Cantrolled” Shction
in this labed, and spprexsion of dartsl ooty of st perzoaial weeds,

rummusumsuﬁmmwuimhmhbduum
24 mlsdlnkmuuhmmanmwu25mmdsmy
mﬁmmmm!mmmmmmdmmmuhwm
spray volume. Use the lower rate whan tresting annas! weecs deiow § s
in Meight ot Jength of nuarer ia annuzl viaes), U the hagher rate as size of
plants increases or as they ppnoach fowee o stechard formation

Use the highe rate for partial cootrol or bonger-lerm sumpression #f the folow-
g perennal spedies. Uise kowar cates dor shvtare term suppression ot prowth,

Bahaprass ‘ Johymongrass
Dallisgrass Torpairoeper™
Fescu (L) Yaseypues

*Suppression 2 the Igher rate any. :
** Johngengrass is coniroled al h ighes rele.
Use only on wel-tsiabliched bermudagrass, Barmudugrans injury oy result
from the teatmzot but cagrowth will cocur uader morst conditons, Repeat
4pplickions n the same seison 0 ot reonnended. since sewa injury may
sult

BAHIAGRASS SEEDHEAD
AND VEGETATIVE SUPPRESSION

When applied 23 irected in the “Nonerop Sites” section 2 s bl this prac.
1t wili provide praficant inhiaiben of seectiad Imgence 124 wil supoes
vegetetve gronth b a peviod of apprayimatery 45 days win Singke appicat vy
and epovenrtely 120 days with saquenial agplicatons.
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Aoty this prodest | o 2 weecs aftw vl goeeap of dabugass o altw e
bahuagrass Azs boen mowe 10 3 LB MY of 3 i & s des. Aps.caimes
murl e made w2 L00dhaad smerpence Apply 5 S ounces per acee of
they product, s 2 cuarts of 30 soproved nanoec safsctind pe 10C 2aftr s
of il spcry wolume in 10 © 25 gatons of matee pet acre.

Sequental apnications of this poduct les vmianic surfaciad may be Tade
8 ppimumlely 45-gay misrvers o edend o pee o Medhead and xqe-
tatrs growth xuppression. For continuad vegitahe growth suppression.
saquantis] applcations must be made pror fo somihaad ememerce

Aoiy no mare dhan T sequentiat appiicators per yau. As a 6rst ssquanla
appication, apgly 3 Aund ounces of {nes croduct per acre oS nociohs aurias-
Bl & second sequential appication of 214 3 Mad curces per acre 348 W
Wi stactant may be made appeonmately 45 days e the last appicaien

ANNUAL GRASS GROWTH SUPPRESSION

Fer prowth supgression of soma ancual grasses, sch as 3rul fyegrasy, Wit
deriey sod wit cals Fawng -+ codst L on maduces or ather ndistral
areas. apply 3 to 4 punces of 1his aoduct i 10 1o 40 rations of spray solution
per ere. M 3 quarts of a son2nc surfactant per 102 2eflons of soray solu-
B Applieabeds 3034 be made ahen annusl prasses arx actively gemiyg
and befory e sescheads am in the badt stage of devalosment. Yieatmerts
made ater seschead emivpence may cause imuy 1o lhe vesred grasses

Product is protecied by U5 Pawent Ko 4,405,531, Other paterts are sending
Ko Rcsase pranksa anda sy aon-U S, patentis}

€PA Reg No. 524-343

by case of an emergency :avoivicg 1h product,
Calt Codest, day of night. {314} 654-4000,

DNOHSANTD COMPANY 1995

19351 2106171-146

MORSANTO COWPANY
AGRICULTURAL PRCTACTS
§7 LOUIS, MISSOURL £3157 USA
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Lake Twealve IAPMP

Appendix E
Lake Twelve Boat Washing Cost Assessment
KCM, Inc.







BOAT WASHING ASSESSMENT

Water Source Cost

Curtain Drain

Drain $3,000
Line 6,000
$9,000
Lake
Line with pump $2,000
Electricity 5,000
$7,000
Tank
Storage tank $3,000
Pump (pressure) electricity5,000
$8,000
TOTAL COST
Curtain Drain $17,000

Lake | $15,000







_Meeting Hinutes(3r4)
Page Four

Name

Dick Hanson

Esko Cate

Bill Kombol

carolyn & Dave Carter

Maribeth Gibbons

Harry Gibbons

Fran Solomon

ATTENDANCE LIST

Address

14710 SE 262nd, Kent

27508 SE Green River Gorge Rd.
Black Diamond

Palmer Coking Coal Company
P.O. Box 10- :
Black Diamond

27516 SE Green River Gorge Rd4.
Black Diamond

WATER Environmental Services
9515 NE Windsong Loop
Bainbridge Island

KCM
1917 First Avenue, Seattle

King County SWM

700 Fifth Avenue, Suite 2200
Seattle

one

630-~1632

432-1171"

886-2841

886-1006

842-9382

443-5300

296-1924







